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CHAPTER ONE 
I ntroduct ion 
In terms of  total production and value , wheat is 
the second large s t  f ie ld crbp raised in South Dakota . 
Dur ing 1 9 8 1  to 1 9 84 ,  the average revenue received for 
South D akota wheat was 3 3 9  mi l lion dol lars and annual 
wheat production was 9 1  mi l lion bushe ls ( 1 ) . Only corn 
generated a greater bushe l volume and dol lar revenue for 
South Dakot a  agriculture . Given the s i gnif icance of  wheat 
to South D akot a  agriculture , the pricing of  wheat is a 
maj or f actor i n  determining South Dakota ' s  agri cu l tural 
revenue . 
South Dakota wheat pr ices are determined by a 
complex arbi tr age process among commodi ty complexe s , 
domes t ic and international des tinations , and futures 
markets . South Dakota ' s  two maj or c lasses o f  wheat , 
spring wheat and winter wheat , mus t  compete against other 
c lasses o f  whea t  and other grains for spec i f ic industrial 
uses . The domes t i c  process ing of South Dakota wheat hap­
pens prima r i ly outs ide the s tate . Thes e  dome s tic markets 
mus t compete with international markets .  Fina l ly , the · 
futures markets provide a pricing system for arbitrage 
over time , p l ac e  and wheat c las s . The purpos e  of  thi s  
the s i s  i s  to quanti fy these relationships . 
The r e search obj ectives , methodology , and sources 
of data for this the s i s  are provided in thi s chapter . 
Also , di scus sed are the di f ferent c lasses of  wheat and the 
production and market des tinations of wheat . 
Research Object ives 
I n  the analys i s  of  South Dakota ' s  wheat marke t , 
this s tudy had f ive main obj ectives . 
1) Determine the direction of price inf luenc e s  
among export port s , domestic des t inations and South 
Dakota wheat market s . 
2) I denti fy the price re lationships between the 
dai ly price changes in the cash wheat market s  and the 
nearby future s contrac t s . 
3) Determine whether the price re lat ionships 
between the dai ly price changes in the cash wheat markets 
and the nearby futures contracts have changed s i gni f i ­
c ant ly from one marketing year t o  the next between July 1 ,  
1 9 8 0  and June 3 0 , 1 9 8 5 . 
4) Determine whether the South Dakota wheat mar ­
kets bas i s  have improved re lative t o  the other cash wheat 
markets between July 1 ,  1 9 8 0  and June 3 0 , 1 9 8 5 . 
5) Determine i f  a cro s s -hedge would be more 
e f fective in reduc ing pr ice leve l risk than t r aditional 
hedging . C ro s s -hedging is  the hedging of a commodi ty 
not de l iverab l e  on a speci f ic futures contr ac t . 
Spec i f ic Que s tions 
D i f f e r ence s  in commodity complexe s ,  de s tination 
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market s  and future s  markets all af fect the pr icing of  the 
two c la s s e s  of wheat produced in South Dakota. There i s  a 
need to know i f  there are pricing dif ferenc e s  between the 
two c la s s e s  of  wheat . Does pricing informat i on f low at 
the same rate for both c lasses of wheat ? Are the bas i s  
patterns the s ame ? D o  domestic des tinations and expor t  
port s  prices inf luence the two prime c la s s e s  o f  whea t  
produced i n  South D akota dif ferent ly? Thi s  informat ion is 
needed bec ause many elevator s and producers in the South 
Dakota market both c lasses of wheat . 
Source of  D ata ---
D a i ly prices f rom e ight winter wheat and seven 
spring wheat markets were c o llected f rom July 1 ,  1 9 8 0  to 
June 3 0 , 1 9 8 5 . The e ight winter wheat markets were 
Aberdeen , Huron , Chamber lain , Sioux C i ty ,  Portland , Omaha , 
Kansas C i ty and the Gul f . The seven spr ing wheat markets 
were Aberdeen , Huron , Chamber lain , Sioux C i ty ,  Por t land , 
Minneapol i s  and Duluth . 
P r i ce s  at a l l  markets were for a s imi liar 
commodi ty . Spring wheat prices were for hard red spring 
wheat w i th 14% protein . "Ordinary" protein wheat pr ices 
were col lected for a l l  the winter wheat markets , where 
" ordinary" protein content i s  cons idered to be 10 to 12% . 
The f utures contract prices of the Minneapo l i s  
Grain Exchange and the Kansas City Board o f  Trade were 
used in thi s thes i s . These futures markets pr i c e s  
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were used because the i r  future s  contracts requi re the 
de livery of  one of  the two main c lasses of  whe at produced 
in South Dakot a . 
Spring wheat i s  the de liverable c las s o f  wheat 
for the Minneapoli s  Grain Exchange . The de livery points 
for the Minneapol i s  futures contract are Minneapo li s and 
Duluth . The de livery grades are : 
" No . 1  Northern Spring , No . 2  Northern Spr i ng , No . 1  
Dark Northern Spri ng , 1 3 . 5 % protein or higher at contract 
price ; 1 3 . 0 - 1 3 . 4 % protein at $ . 0 3 discount . Grades with 
test weight of 6 0  lb or more per bushe l  are del iverable at 
$ . 0 2 premium . Maximium al lowable moi sture i s  1 3 . 5 % . "  ( 2) 
For the Kansas C i ty Board of  Trade wheat futures 
contract , hard red winter wheat i s  the del iverable c la s s  
o f  wheat . The de livery point for the Kansas C ity future s  
i s  Kansas C i ty . The de l ivery grades are : 
" No . 2  Hard Red Winter i-s de liverab le at par . No . 1  
Hard Red Winter i s  de liverab le at a $ . 0 1 5  per bushe l 
premium , and No . 3  Hard Red Winter at a $ . 0 1 5  di s count . " ( 3) 
F ive di f ferent contracts are traded on the 
Minneapol i s  and Kansa s  C i ty futures marke t s . Each 
contract has a di f ferent de livery month in which actual 
de l ivery can occur . The prices for a l l  f i ve wheat 
contrac t s , at e ach exchange , were col lected . Appendix A 
contains a detai led description of  the source s of the price 
information used in thi s the s i s . 
Methodo logy 
The methodo logy of thi s  s tudy was des igned to 
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complete the ear lier stated obj ective s . The Grange r 
c au s a lity test, as refined by Bes s ler and Brand t , was used 
to achieve the fir st obj ective ( 4) . Thi s procedu r e  was 
used to test for lead- lag relationships that may e xi st 
between cash markets and the e f ficiency at whi c h  p ricing 
informat ion moved through the market . 
A procedure, simi lar to Ko f i , us ing ordi na ry 
least squares was used to achieve the second obj ective 
( 5 ) .  This procedure was used to determine the p rice 
relationship between price changes in the nearby f utures 
contracts and price changes in speci f ic market s . The 
procedure t e sted futures market e fficiency at fo r e c a s t ing 
futures wheat price leve l s . 
The Chow test was used to achieve the t hird 
obj ect ive . Based on the estimated regre s s ion equ ations , 
thi s  test was used to determine whether signi fi ca nt 
di f f e�ences exi s ted between one marketing year a nd the 
next . Thi s test was used to determine if the e f fi c iency 
of the futures markets at providing forward pri c e  
information had changed from one marketing yea r  t o  the 
next . The e stimated regres s ion equations from the second 
obj ective were used for the tes t . 
The bas i s  f o r  the May future s contract at 
speci f ied loc ations were analyzed for obj ec t iv e  f our . 
Analys i s  of  var i ance was used to tes t  i f  marketi ng year, 
month or day of  the week had a s igni f icant af f e c t on the 
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variation o f  the basis . The Wal ler -Duncan test was used to 
determine if the annual mean and monthly mean basi s  were 
signi ficant ly di f ferent for each cash market . 
A port f o lio model procedure was used to complete 
the ana lys i s  nec e s sary for obj ective f ive . A port f o lio is 
a set of  securities or as set s  held by a investor . The 
as sets in thi s  procedure , as applied to grain merchan­
dising , are the market pos it ions held by the merchandiser 
in the cash and futures markets . This procedure was used 
to determine what combinat ion of these a s s et s  most 
e f ficient ly minimi zed r i s k . An inherent f uture s  market 
hedge and c ro s s -hedge were e st imated . The hedge ratio and 
the mea sure o f  hedging ef f ic iency were est imated for each 
type of  hedge . 
Organi z ation of Study 
Thi s the si s  has s ix chapters . The f ir st 
chapter contains an introduction , the obj ective s to be 
achieved , j usti f ic at ion , and the methodo logy to be used in 
the study . Literature which dea l s  with pr ice re lat ion­
ships between c as h  markets and the futures market i s  
reviewed i n  chapter two . An analys i s  o f  the price 
relat ionships between cash markets i s  c ontained in chapter 
three . An analys i s  of the price re lationships between the 
cash markets and the futures markets is contained in the 
fourth chapter . An ana lys is of the use o f  the wheat 
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futures market to minimi ze risk i s  contained in chapter 
five . Conc lusions of the study and recommendations for 
further research are contained in chapter six . The 
remaining section of thi s  chapter is used to di scuss the 
dif ferent c la s s e s  of wheat, the production of wheat and 
the marketing destinations for wheat . 
C lasses o f  Wheat Produced and Thei r  Uses 
Five maj or c lasses of wheat are rai sed in the 
United States: hard red winter, hard red spring, soft red 
winter, white, and durum . The production regions for each 
c lass of wheat is s hown in Figure 1 . 1 .  Durum and hard 
red spring wheat are produced mainly in the north central 
region o f  the u. s .  Hard red winter wheat i s  produced in· 
the central part of the u. s .  Soft red winter wheat i s  
produced in the e a stern part of the u. s .  Although white 
wheat is produced throughout the u. s ., the ma j or port ion 
is produced in the Pac i f ic Northwest . 
Wheat i s  used primari ly to make dif ferent types of 
f lour . Mi l le r s  must use a spec i f ic type ( or b lend ) of 
wheat to produce a certain grade and qual ity o f  f lour . 
Protein content i s  an important factor in determining the 
quality o f  wheat . The di fferent protein ranges and uses 
of  each o f  the maj or c lasses of wheat are shown in F i gure 
1 . 2 . Hard red winter and hard red spring wheat s  have a 
protein content which i s  best suited for bread f lour . 
Soft red winter and whi te have a lower prote in content and 
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F i g u r e  1.1: Location in Which Classes of Wheat are Grown 
in the United States 1/ 
H8rd Aed Wintet 
(1,033 million bushels) 
Soft Aed Ylintet 
(314 million bushels) 
Ourum 
H8rd Aed Spring 
(352 million hushels) 
White 
(280 million bushels) 
( 116 million bu shels) 
Source: Mack N. Leath9 Lowell 0. Hill, and Stephan W. Fuller. "Wheat �tovemencs 
in the United S tates " (Urbana-Champaign: Illinois Agricultural Experiment 
Station, North Central Regional Research Public ation No. 274, 1981), p. 14. 
1/ The average amount of each class produced in 1979-1981 
is given in parent heses . 
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F i g ur e  1.2: P r o t e i n Ran g e  an d Flour Use s  of Major W h e a t  
C l a s s es 
Percent of protein 
18 
16 - 1--
14 - 1-- � 












• Used to blend with 
weaker wheats tor bread 
flour 
• Whole wheat bread. 
hearth breads 
• Egg noodle:i (U S.). 
macaron•. and other 
al•mentary pastes 
• White bakers' bread. 
bakers· rolls 
• Waffles. muffins. 
Qu•ck yeast breads. 
all-purpose flour 
• Noodl�s (Oriental) 
k•lch"n cakes and 
crackers. pie crust. 
doughnuts. and cookies. 
toam cakes. very nch 
layer cakes 
Flour us'!;.; are ap�.-ox•rn.Jtc level nf protctn rcqui,�t1 tor �p-:-r.1hed wheat products. 
Ourum i5 not traded on bases of protem content. 
Source: Walter G. Reid, Jr., U.S. Wheat Industry, Economics, Statistics 
and Cooperatives Service, U.S. Department of A�ricultu�e, 
Agricultural Economics Report No. 432, p. 39. 
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are used to make c ake s , cookie s , pastries and c r acke r s . 
Durum i s  used to make semolina . Semol ina i s  required to 
make pasta . 
M i l le r s  often b lend two dif ferent c la s s e s  o f  wheat 
to make a s peci f ic type or grade of f lour . The re l at ive 
costs of the di f ferent c la s se s  of wheat determine s  which 
blend is used . 
Location o f  South Dakota Wheat Producti on 
Although durum wheat i s  raised in South Dakota , 
the two ma j or wheat c lasses rai sed are hard red winter and 
hard red spr ing . Spring wheat compri s ed 6 0 %  and winter 
wheat 3 6 %  of the production of wheat in South Dakot a  for 
19 8 4  (6). The locat ions where South Dakota wheat was 
produced i n  19 8 4  are shown in Figure 1 . 3 .  
The mai n  product ion regions were in the northeast , 
central and south central part s  of the state . Shown on 
Table 1 . 1  are the number of bushe l s  and the product ion 
locations for the three c lasses of wheat produced in South 
Dakota dur ing 19 8 4 .  Over one-ha lf of  the winter wheat 
produced in South Dakota was produced in three c rop 
reporting di str ict s  ( We st Central , Central and South 
Central) . Over two -thirds of  the spring wheat was 
produced in the North Central and Northeast c rop report ing 
distr ict s . Dururn wheat product ion also was concentrated in 
these two c rt i ng regions . 
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Fig ure 1 .3: 1984 Production of All Wheat by County in 
South Dakota 
ALL WIIIAT,. SOIJTB DAIOTA. 1984 
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Statistics by th e t he S outh Dak o ta Cr o p  an d Livestoc k  
Repo r t i ng Ser vi c e o f  th e USDA, 1979- 1984. 
Table 1 . 1 : South Dakota Wheat Production by Crop 
Reporting District in 19 8 4  
Wheat C lass 
Production in Bushe ls 
Crop Report ing 
District Winter Spring Durum 
Northwest 
North Centr . 
Northea st 
West Centr . 
Central 
East Centr . 
Southwest 
South Centr . 
Southeast 
Total 
7 , 9 0 2  
6 , 99 4 
2 , 09 0  
1 2 , 7 8 4  
1 2 , 3 6 7 
3 6 7  
4 , 1 4 4  
1 3 , 3 6 7 
1 , 1 6 7  
6 1 , 2 0 0  
Thousands o f  Bushel s  
4 , 5 0 5  3 1 0  
2 4 , 4 2 8  1 , 1 4 8  
19 , 3 1 3  1 , 3 6 7  
1 , 4 7 0  1 8  
7 , 5 7 5  1 19 
3 , 09 1  1 3 7  
2 4  2 
3 8 5  8 
9 19 1 8  
6 1 , 7 1 0  3 , 1 2 8  
Source : Reported i n  the South Dakota Agricultura l  
Stat i st i c s  b y  the South Dakota Crop and L ivestock 
Reporting Service of  the USDA , 19 79 - 19 8 4 . 
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Even though winter wheat was primari ly produced in 
a region di f fe rent from spring wheat , both types of wheat 
are produced throughout the s tate . There fore , the s e  two 
c lasses o f  wheat mus t  compete for the producer ' s  c rop 
acreage based on the i r  re lative prof itabi l i ty and 
product ion r i s k . 
Des tination of  South Dakota Wheat 
South Dakota ' s  wheat can be used in South Dakota , 
in other regions of  the United S tates , or sold for 
international use . Where S . D .  wheat i s  marketed depends 
upon supply and demand f ac tors for the South Dakota region 
and other regions . 
The domes t i c  des tinations and export por t s  ex­
amined in thi s s tudy were choosen based on actua l shipping 
patterns o f  South Dakota whe�t during the t ime per i od 
analyzed . Shown in f igures 1 . 4  and 1 . 5  are the 19 7 7  f low 
patterns of  wheat to both domestic des tinati ons and export 
ports . The wheat f rom South Dakota moved pr imar i ly in 
three directions ; south , east and wes t .  Wheat moved south 
to markets in Nebraska , Kansas and to marke t s  located 
along the Gul f . Markets in Minnesota were the main 
eas tern markets for South Dakota wheat . Por t l and was the 
main wes tern market for South Dakota wheat . 
Elevato r s  in Aberdeen ,  Huron and Chamber lain were 
the loca l  marke t s  chosen for thi s s tudy s ince they are 
located in maj or product ion regions in South Dakota . Each 
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Fig u r e  1.4: P a t t er ns of Wh eat Flo ws t o  D o m e st ic 
D e s t i nat ion s in 1977 
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Fig u r e  1.5: Patterns of Wheat F l o ws to P o r t Ar e a s  in 1977 
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Source: Mack N. Leath, Lowell D. Hill, and Stephan W. Fuller. 
"Wheat Movements in the United States" (Urbana-Champaign: 
Illinois Agricultural Experiment �cation, North Central 
Regional Research Publication �o. Z74, 1981), p�. 16 
and Zl. 
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of these elevators i s  owned by the South Dakota Wheat 
Growers . According to the S . D .  Wheat Growe rs, dur ing 
19 84, Aberdeen shipped 3 0 % to Minneapol i s, 2 0 %  to Duluth , 
4 0 %  to Omaha and 1 0 %  to other markets in 19 84 . Huron 
shipped 6 0 % to Minneapo l i s, 3 0 % the Des Moine s  and 1 0 %  to 
other market s . Chamber lain shipped 1 5 %  to Minneapo l i s, 5 %  
to Lake City and 8 0 %  to Omaha (7) . 
Literature which deals with price re lat ionships 
between cash markets and the future s  market is reviewed in 
the next chapte r .  
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CHAPTER TWO 
Review o f  L i terature on Price Relationships betwee n  Cash 
Wheat Marke t s , Des tination and Futures Market s . 
I ntroduct i on 
Thi s  s tudy ' s ob j ectives involve the examination of  
wheat pr ice relationships between the South Dakot a  cash 
markets , dome s tic des tination markets and wheat futures 
markets . The purpos e  of thi s chapter i s  to review the 
literature on whea t  price relationships and the research 
methodology for analyz ing price re lationships . 
Thi s  chapter has three maj or sect ions . Reviewed 
in section one i s  the l i terature on the analys i s  of pr ice 
re lationships between cash markets . Literature on the 
ana lys i s  of cash and futures price re lationships i s  
reviewed i n  the second section . Literature on the use of 
future s market hedging to minimi z e  risk i s  covered in the 
f inal sect i on . 
Literature 2n Price Re lationships Between Cash Mark� t s  
The United S tates wheat market can b e  cons idered 
to be a compet i tive vertical market channe l .  Within this 
marketing channe l ,  the producer ' s  wheat i s  trans ferred to 
and trans f ormed for the ultimate consumer . Tomek and 
Robinson have a rgued that the bas ic condit ions of  a 
compet itive market s t ructure exi s t  for grain commodities 
i f : ( a )  grain commodities of spec i f ic grade s are 
homogeneous in character istics; ( b ) the grain c ommodity 
market has a large enough number of  buyers and s e llers to 
prevent a s ingl e  f i rm from having market power over an 
extended per iod of t ime ; and (c) grain commodit i e s  are 
a llowed to move f re e ly between domestic markets ( 1) . 
Wheat i s  t rans ferred from regional markets to 
export market s when the price di f ferent i a l  between mar ­
kets i s  equal to or greater than transfer cost s . The s i ze 
of  market price di f ferent i a l s  are af fected by regional 
supply and demand conditions . 
Grain merchandi sers market wheat to the c a s h  
market , which provide s the highest price after trans fer 
cost s . For examp le , as sume a Huron e levator rece ive s 
price bids adj usted for trans fer cost s  f rom Minneapol i s , 
Omaha , and Port land grain merchandisers . Assume the 
adj usted pr ice bid is the highest at the Minneapol i s  
market . Huron would market its wheat to Minneapol i s , and 
Minneapo li s  would become the price leader for the Huron 
e levator . As the Minneapo l i s  bid price change s , the price 
offered to f arme r s  in Huron also would change . 
How have economists analyzed this lead- lag 
re lat ionship between market price s ?  I n  the f o l lowing sec ­
tion , the use o f  Granger caus a l i ty tests by economi sts to 
examine the lead- lag price re lationships is reviewed . 
Also , the l imit at ions of the procedure are d i scus sed in 
the review . 
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Causa l ity Test s  o f  Price Leadership 
Spr iggs , Kaylen , and Bes s ler studied the lead- lag 
price re l at ions hip between Canadian and u.s. wheat market s  
for the c rop years , 19 6 3  t o  1979 us ing Granger c ausa l ity 
test s  ( 2) .  They attempted to determine which market was 
the price leade r , and whether the leadership ro le had 
changed duri ng the period studied . The researche r s  
hypothes i z ed that during 19 6 3  to 19 7 2 ,  the u.s. wheat 
' 
program i s o lated the u.s. domestic wheat market f rom the 
international wheat market . Therefore , no s igni f icant 
price relat ionship was assumed to exi s t  between the u. s .  
and Canada prior to 19 7 2 . 
P rior to 19 7 2 , the hypothe s i s  o f  no instant aneous 
causality was re j ected only for one year . Thi s was in 
19 6 5 ,  when the u. s .  had a large vo lume of wheat export s . 
I n  direct contrast , the hypothes i s  of no instantaneous 
causality was rej ected for a l l  market ing years tested 
after 19 7 2 . 
The only t ime the u. s .  was a price leader was 19 74 
through 197 6 .  They conc luded thi s relationship was caused 
by a general commodity boom at the time , which had shi fted 
market leadership to the larger s e l ler , i . e .  the u. s .  
Spr iggs , Kaylen and Bes s ler did indicate that i f  the tes t  
indicated only instantaneous causa l i ty ,  thi s  does not 
negate the pos s ible exi stance of price le adership in a 
market because o f  t ime aggregation of the data . 
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Wor ld Wheat Market Price Re lat ionships 
Lee and Cramer studied causa l  re lat ionships among 
wor ld wheat markets us ing Granger causa l ity test s  ( 3) .  
The purpo s e  o f  the i r  study was to determine i f  price 
leadership occurred on the exporting or importing s ide of 
the market for the 19 7 2  to 19 8 1  per iod . I f  leader ship did 
not occur , were wheat prices determined inst antaneous ly? 
S igni f ic ant instantaneous causa l ity was ident i f ied 
in a l l  monthly and weekly bivariate price s e r ie s 
compari sons . The one -way causa l ities revea led a change in 
the price leade r s hip roles for the three c la s s e s  of wheat . 
Based on monthly and weekly spr ing wheat pr ices , the U . S .  
was found to be a price leader dur ing the mid 19 7 0 ' s  with 
a return to an o ligopo ly market structure in the late 
-
19 7 0 ' s . The soft winter wheat analys i s  s howed the u.s. to 
be the price leader for the E . E . C .  and Aust r a l i a  during 
the ent ire per iod . Rotterdam ' s  hard red winter wheat 
prices lead the Gul f  export price , but the Rotterdam price 
was bidirect iona l ly re lated with prices at Kan s a s  C ity . 
Lee and Cramer conc luded thi s  could be caused by o ligop-
sony powe r , where buyer s  can inf luence market demand and 
price . 
Uri and Ri fkin used caus ality tests to 
determine whether the u.s. had di stinc t ly s eparate 
geographic wheat f lour markets or i f  only a s ingle wheat 
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f lour market exi sted ( 4 ) . They reasoned that i f  the 
hypothes i s  of i nstantanuous caus a l ity was accepted , the 
wheat f lour market must be c ons idered to be a s ingle 
spat i a l  market . 
Another hypothes i s  Uri and Rifkin'wanted to test 
was whether deregulat ion of rai l rates had a f fected the 
spat i a l  re lat ionships between wheat f lour market s . 
Pre s ident Carte r s igned the Stagge rs Rai l Act o f  19 8 0  
which deregulated rai lroad transportation . There fore , the 
per iod was divided i nto two periods , " be f ore " and " after "  
October of  19 8 0 . 
I nstantaneous caus ality could not be stat i s ­
tically re j ected at the 9 5 % leve l f o r  any o f  the bivar iate 
compari s ons . Pr ice movement s  at one market were 
ident i f ied a s  immediately be ing matched by price movements 
in another market . They conc luded that there was a 
s ingle nat ional market for f lour . 
Compar i ng the two pe riods , Uri and Ri f ki n  con­
c luded that rai l deregulation had strengthened t he 
nationa l  market for f lour . Thi s  was determined by looking 
at the magnitude of  change in the coe f f ic i ents before and 
after deregulat ion . 
Time aggregat ion of the dat a  may have a f fected the 
results in the studies reviewed us ing Granger c aus a l ity 
te sts . What are the implications o f  time aggregat ion to 
Granger caus ality test s ?  The next section reviews 
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problems which may occur with Granger c ausa l i ty tes t s  
because o f  t ime aggregation . 
Time Aggregation 
Although c ausa l i ty testing provides a way to 
determine lead- lag relat ionships , the procedure is not 
without problems . Spec i f ication error has been sugge s ted 
as being the ma j or potential problem for the tes t . 
Aggregation acr o s s  t ime i s  one c ause of spec i f i c ation 
error . For examp le , the use o f  weekly data might di s guise 
the true nature o f  a price re lationship , i f  prices 
actual ly adj ust dai ly . 
Another problem with causa l i ty tes t s  i s  that 
results o f ten are provided with no under lying economic 
theory to exp l a i n  the results . Zel lner s ta ted that with­
out theory , the mechanical app l ication of  c ausa l i ty tes t s  
i s  j us t  a mea surement of  economic relationships ( 5) .  
Be s s ler and Brandt ' s  research on livestock markets and 
Schmie s ing and B lank ' s research on the corn market 
revealed the types of  problems that deve lop . 
Bes s le r  and Brandt s tudied live s tock price s , us ing 
Granger caus a l i ty tests , to determine whether various 
"causa l "  var i ab le s , as sugge s ted by theory , actual ly fol­
lowed the hypothe s i z ed lead- lag re lationships ( 6)? Theory 
i� often ambiguous on the explicit lead- lag relationships 
between var i ab le s . · In such cases , one mus t  re ly on em-
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empirical methods to determine the actual re lat i onships . 
Economic theory c an suggest that the vari ab le s  are re lated . 
Bes s ler and Brandt conc luded that the study pro­
vided spec i f ic evidence that the lead- lag re lat i onships 
genera l ly agreed with prior theoretical be lief s . Some of 
the instant aneou s causa lities were di f f icult to accept , 
s ince they did not f o llow theoretical expectat i ons . They 
conc luded that these results could have been c aused by the 
use of quarterly dat a . Monthly or weekly dat a  may have 
ident i f ied a di f ferent leadership re lat ionship . 
Schmies i ng and Blank spec i f ic a l ly examined how 
aggregat ion acros s  t ime can be a source of error in 
Granger causa l i ty test s . They f e lt that the use of 
aggregated data other than dai ly prices might di s guise the 
true nature of price re latio� ships . Problems with 
aggregation inc lude distortion of parameter e st imate s ,  
lower powe r of  tes t s , inabi lity to make short - run fore ­
casts , and inab i l i ty to discover new hypothe s e s  about the 
short run behavior of data ( 7 ) . 
The emp i r i c a l  example used by Schmi e s ing and B l ank 
applied the Granger c aus a l i ty tes t s  on eight dif ferent 
types o f  t ime aggregation to a s ingle corn price series 
for the per iod October 1 ,  1 9 8 0  to September 3 0 , 1 9 8 4 . The 
markets cho sen were Minneapo l i s , Chicago and S t . Loui s .  
Seven data sets were c alculated by us ing the dai ly series . 
Five data sets were dai ly pr ice s of  a spec i f ic day o f  the 
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week . The other two data sets consi sted of  a weekly 
average and a monthly average . 
The Aka ike f inal prediction error test was used to 
determ ine the l ag s tructure of  each serie s . I nc ons i s ­
tenc i e s  i n  lag s tructure s were found when comparing the 
dif ferent aggre ga ted data sets for the s ame marke t . For 
example , the dai ly price series lag structure was z e ro f or 
Minneapo l i s . The monthly lag s tructure was f ive months . 
The di f ferent day o f  week series had lag s t ructure s  
ranging f rom three to s even weeks . S imi lar results 
occurred within the other markets . 
Schmie s i ng and B lank conc luded that aggregation 
acros s time a f f ec t s  interpretation of  Granger c aus a l i ty 
tes t  result s . Longer lag structures may not be 
ine f f ic ienc ie s  in the market , but instead spec i f ication 
error in the data . I nformation contained in dai ly data 
sets was los t  when the series were aggregated . Thi s  was 
seen by the decrease in the number of s igni f ic ant one-way 
caus a l i t i e s  when the data was aggregated . 
They conc luded that two factor s s hould be kept �n 
mind when se lect ing data for ana lys i s . The dat a  should 
f i t  both the re lat ionships of economic theory and the 
actual dec i s ion rules of  the economic agents i nvo lved . 
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Review of L i terature on the Price Re lationships Between 
the Cash and Futures Markets . 
Two mai n  funct ions of the futures marke t s  are to 
provide guidance in the al location of a commodi ty ' s  
inventory and to provide a method to e s tabl i sh forward 
commodity price s . Futures prices provide an es timate o f  
future p r i c e s  given present and expected supply and demand 
conditions . 
The future s market provides a method , hedging , by 
which e levators, grain merchants , and othe r s  can minimi ze 
price r i s k . Thi s  section contains a review o f  art i c le s  
dea ling with the price re lationships between the c ash and 
futures markets .  Although not a l l  the of art i c le s  re­
viewed are on the wheat market , the artic les provide 
insights into the procedures .�sed to tes t  the c ash- futures 
price re lationships . F i r s t , article s  about the e f f ic iency 
of the future s  markets are reviewed . Then , arti c les 
discus s ing the portfolio model ing approach are d i s cus s ed . 
Pricing Ef f i ciency o f  the Futures Markets 
The purpose of  a s tudy by Kof i  was to te s t  the 
e f f iciency of the wheat cocoa , corn , soybeans , cof fee and 
potatoes futures markets for the period 1 953 to 1 96 9  ( 8) .  
Ordinary lea s t  squares regres s ion was used to determine 
the price re lat ionship between the cash and future s  
price s . 
Kof i  used Tomek and Gray ' s hypothe s i s  that futures 
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markets for seasona l ly produced commoditie s  with a 
continuous inventory are more re liab le in e stimating 
future prices than futures markets for seasona l ly produced 
commoditie s  wit h  a discontinuous inventory . Kofi 
hypothe sized that carry-over inventory together with 
expected inventory behavior , expectations o f  supply and 
demand conditions and a prope r ly working future s  market 
are f actors which inf luence the pricing e f ficiency o f  the 
futures market s . 
Kofi ' s  results were simi lar to Tomek and Gray ' s 
result s . The c ontinuous inventory market s  outperformed 
the di scontinuous markets based on the coe f ficient o f  
determination . Kofi conc luded that the future s o f  c on­
tinuous inventory commodities to be a more re liable 
predictor of  the cash market . The results a l s o  showed 
that the contract s  c loser to de livery were more e f ficient 
at e stimating forward prices .  
A study o f  temporal price re lationships for corn , 
soybeans and pot atoes was conducted by Tomek and Gray ( 9) .  
The purpos e  o f  the study was to examine the cash- futures 
price re lationships of seasona l ly produced commoditie s  
that have continuous s tocks and those commoditie s that do 
not have continuous s tocks . Ordinary lea s t  squares 
regression was used to compare the cash futures price 
re lationships for the period of 1952 to 1968 . 
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The re sult s  from the regre s sion equations f ound 
the future s  market s  for corn and soybe ans to be more 
e f fect ive at forecasting price s than the future s market 
for potatoe s . The coef ficient o f  determination for corn 
and s oybeans were higher than that o f  potatoes . The rat io 
of variance s  o f  the cash and futures price s  s howed the 
cash price to be more variable than the future s  price of  
the . prior spring for potatoes as compared to corn and 
soybeans . 
Tomek and Gray conc luded that : 
" inventories for corn and soybeans provide a 
linkage between the springtime price s  of  the 
post -harvest futures and the sub sequent harve st 
time pr ice s , which he lps to make the future s  
price a s e l f - ful fi l ling forecast . "  
The si z e  o f  the storage is ref lected in the price o f  
storage and vic e - ver s a . Rout�ne hedging for pot atoe s 
tends to stabi l i ze revenue since the cash prices are more 
volati le . 
Leath and Garcia tried to determine the e f ficiency 
of the corn futures in e stab li shing forward prices ( 1 0 ) . 
The obj ective o f  the paper was to compare the performances 
of the future s  in providing forward price s  for di f fe rent 
periods of  time . Leath and Garcia used a f ramework 
simi liar to Kofi , and Tomek and Gray to te st the 
ef ficiency of the futures market . Although previous 
studies had used the December contract to e st ab lish for-
ward price s , Leath and Garcia also studied the e f ficiency 
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of the March, May and July contracts in providing forward 
price s . Ordinary least squares regre s s ion was used to 
determine the re lationship between the cash and futures 
prices for two time periods, 19 5 3 - 19 6 6  and 19 6 7 - 19 8 0 .  
The res u lt s  o f  the study revealed that the forward 
pricing performance had improved during the more recent 
period . I nstabi l ity in market prices had inc reas ed . They 
conc luded that the s e  results had occurred because o f  
improvement i n  the quality of supply and demand inform­
ation . Also, the market part i c ipants had become better 
able to a s s e s s  the e f fect of information on market prices . 
The predict ive re liab i l ity of  the future s  
increased a s  the matur ity date approached . Thi s  ref lect s  
improvement in the accuracy of  information o n  supply and 
demand condit ions a s  the forecast period shortens . The 
December contract was revealed to be the best contract in 
forward pr ic i ng per formance as the matur i ty date 
approached . They conc luded thi s  was caused by the 
increase in July of  new crop supply information . 
Previous South Dakota Research 
The price re lationships between the Chicago 
futures pr ices and local South Dakota corn pr ice s were 
s tudied by Gunn ( 1 1 ) . Gunn ' s  obj ect ives were to determine 
the pr ice re lati onship between the South Dakota cash mar ­
kets the nearby futures contrac t  prices and whether thi s  
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relationship had changed over a five year period (Oct . 1 ,  
197 8  to Sept . 3 0 , 19 8 3) because of improvement in the S . D .  
rai lroad system . OLS regres s ion was used to determine how 
c losely various c a s h  markets f o llowed nearby contract 
price change s . 
Signi fic ant price relat ionships between the nearby 
future s  and the c ash markets were ident i f ied . The Chow 
test was used to determine i f  there had been a s igni f ic ant 
change in the cash futures price re lationships between 
marketing year s . Three out of  the four South Dakota 
market s tested s howed a s igni f icant inc rease in 
relationship between the cash and nearby futures contract 
price . The change was fe lt to be assoc i ated with 
improvement s in the r a i l  systems at the three locations . 
Three mai n  conc lus ions can be made from the 
studies on the c ash- futures price re lat ionships . F i r st , 
the e f f ic iency o f  the futures market in providing forward 
prices has increased over time . Second , the e f f ic iency of 
futures contract s  inc reases as a contract ' s  de l i very month 
approache s . Finally , the e f f iciency of  the futures mar ­
kets in providing forward prices f o r  the South Dakota corn 
had improved . Literature on the bas i s  re lat ionship between 
cash and futures market s is reviewed in the next sect ion . 
Literature Review on Bas i s  Studies 
The bas i s  i s  the di f ference between the cash pr ice 
and a spec i f ic future s  contract price . The bas i s  provides 
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incentives or d i s incentives for market partic ipants to 
s tore the i r  commodi ty for de livery at a future t ime ( 1 2) . 
The purpos e  o f  this section i s  the examine s tudies deal ing 
w ith the bas i s . More importantly , what econom ic var i ables 
affec t  the s i ze o f  the bas i s . 
The hard red spring wheat bas i s  re lationships 
between the futures and cash markets were s tudi ed by 
Schulte for the per i od of  197 0  to 19 8 2  ( 1 3) .  The purpos e  
of  the s tudy was to deve lop and tes t  econometric model s  t o  
determine the e ffects certain economic f actors had on 
bas i s  s i ze . 
The var i ab le s  used to exp lain the wheat bas i s  s i z e 
were the Minneapo l i s  rai l receipts of wheat ( -) , intere s t  
rates ( - ) , ves s e l  shipments from Duluth ( +) ,  total grain 
s tocks at Minneapo l i s  and Duluth ( - ) , and s tocks of  HRS 
wheat at Minneapol i s  and Duluth ( - ) . A pos i tive s i gn in 
front of  the var i ab le implies a pos itive re lationship_ 
between the var i ab le and bas i s  s i ze and a nega t ive s ign 
imp l ie s  a negat i ve re lationship between the var i ab le and 
bas i s  s i ze . 
His mode l s  showed a substantial amount of  the 
variation in the bas i s  could be explained by thes e  
variables . The adj us ted coe f f icient of determ i nation for 
hi s mode l ranged f rom . 6 7 to . 95 .  He conc luded the mode ls 
were not prec i s e  en·ough for forecasting , but could give 
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traders a better under s tanding o f  how spec i f i c  vari ables 
had affected the bas i s . 
The e f f e c t s  o f  marketing year , month and day o f  
the week o n  the corn bas i s  f rom 19 7 8  to 19 8 2  were analyzed 
by Gunn ( 1 4) .  A general linear mode l ( GLM )  was used in 
thi s analys i s . The Wa l ler-Duncan test of means was used to 
determine whether a s igni f icant dif ference exi s ted between 
bas i s  for marketing years and between months . 
The regre s s ion results al lowed Gunn to conc lude 
that year and month had a s ignif icant inf luence on the 
bas i s . Day o f  the week was not found to be s igni f ic ant . 
The Wal le r - Duncan tes t  showed s ignif icant dif ferenc e s  in 
the bas i s  for both var iable s . The se results s howed that 
the S . D .  market s ' bas i s  had improved re lative to other 
markets .  The e f fectivene s s  o f  the futures market at 
minimi z i ng price r i sk is covered in the next s ec t ion . 
Cro s s -Hedging and Portfo lio Mode l s  for Hedging 
Hedging norma l ly i s  cons idered to be the purchase 
or s a le o f  a futures contrac t , equal and oppo s i te o f  the 
present cash po s it ion , as a substitute for a transaction in 
the cash market. 
Three theories of hedging have been d i s t i ngui s hed 
in previous s tudi e s . The f irst theory is the tradi tional 
approach to hedging . I n  thi s approach , a future s  market 
positon equa l and oppos i te the cash pos it ion i s  taken by 
the hedge r ( 15) . By hedging , price leve l r i sk i s  
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e liminated and bas i s  r i sk i s  incurred . I f  the bas i s  does 
not change duri ng the period of  the hedge , then t he hedge 
i s  c las s i f ied as being a per fect hedge in shifting 
price r i sk . However ,  the bas i s  usua l ly changes dur ing a 
hedge . The normal as sumption i s  that the var i ance , a 
measure o f  r i s k , o f  the bas i s  i s  les s  than the var iance of  
the cash price c hange . Consequent ly ,  r i sk i s  reduced by 
hedging . The hedge r atio in thi s theory i s  a s sumed to be 
equal to one . The hedge ratio i s  that port ion o f  the cash 
pos it ion which is hedged . 
The second theory of  hedging i s  referred to a s  
Working ' s  hypothe s i s  ( 1 6 ) . Thi s  theory questions the 
mot ives o f  the hedger and suggests that hedger s  
act much like speculators .  Instead of  price speculating , 
the hedger speculates on bas i s  change s . The bas i s  has 
strong trends and there fore it i s  eas ier to f orecast ba s i s  
changes than price leve l change s . 
The f inal hedging theory has been used to exp l ain 
why some hedger s  do not hedge the i r  ent i re c ash pos it ion 
( 1 7 , 1 8 ) .  Pr ice r i s k  i s  introduced into the mode l to show 
the re lat ionship between risk and expected returns . The 
hedger se lect s  the port ion of the cash pos it i on to be 
hedged according to his indi f ference between r i s k  and 
expected returns . I n  thi s case , the hedge rat i o s  may be 
greater than , equal · to , or les s  than one depending on the 
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amount of ris k  the hedgers is wi l ling to assume f o r  a 
given leve l o f  expected returns . 
Ana lyzed in the articles reviewed in thi s  s e ction 
were two basic questions . First , can r i sk be further 
reduced by placing hedges in di f f erent futures market s at 
the s ame time ? For example , would p lacing a hedge in 
both the spring and winter wheat futures reduce ri s k  
more than a hedge i n  only one futures market s ? 
The other question is how e f f ective is c ro s s -
hedging? C ro s s - hedging is hedging a commodity other than 
that specified f or de l ivery by the futures c ont ract . Two 
situations for us ing cros s -hedging are : ( a) to hedge a 
commodity for which no futures contract exi sts ; and (b) to 
reduce price r i sk further than could be done by hedging in 
the inherent futures market . 
Use of the Portfo lio Procedure - --
S ince 1 9 7 9 , the portfolio approach to hedging has 
received cons iderable theoretica l and empirical atte ntion 
( Wi lson , Brown , Ne lson and Collins ,  Bond and Thomps o n) . 
Bond and Thompson have recently demonstrated that 
individua l  r i s k  pre f erences affect the s i ze of  optima l  
hedge ratios under spec i f ic condit i ons ( 1 9 ) . Ne l so n  and 
Co llins pointed out that the port f o l io approach str e s ses 
minimi z ation o f  r i sk rather than the hedge ' s  per fo rmance 
in terms of r i s k  and return ( 20 ) . 
Reformu lation of  the port fo l i o  mode l us i ng 
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est imated returns instead of price leve l s  was done by 
Brown for the Chi c ago Board o f  Trade ' s  corn , wheat and 
soybeans futures ( 2 1 ) . Percentage changes on the cash and 
futures pos itions or returns were used instead o f  pri ce 
leve ls . Thi s  approach was compared to that o f  Johnson and 
Stein ' s  approach which used price leve ls in the port fo lio 
analys i s . 
The hedge rat ios for the price leve l analys i s  
showed a l l  rat io s  to be s igni ficant ly dif ferent than one . 
Thi s  means that only part o f  the cash commodity pos ition 
should be hedged . The ratio s  for the returns analys i s  
were found not signi f icant ly di f ferent f rom one . Brown 
conc luded that fir st order autocorre lat ion seemed to be 
the major f actor i nf luencing the ratios s ince the Durbin­
Watson test s  were a l l  s igni f i c ant . 
The e f f ectivene s s  o f  hedging wheat on dif ferent 
futures markets was studied by Wilson ( 2 2 ) . The obj ective 
o f  the study was to evaluate the effectivene s s  o f  hedging 
wheat at three maj or markets against the three u.s. wheat 
futures .  Opt imal hedge rat io s  and the measure o f  hedging 
e f fectivene s s were c a lculated us ing ordinary least squares 
regre s s ion for the dif ferent quality and c las s e s  o f  cash 
wheat at . the three futures markets ( i . e .  Kansa s  C i ty , 
Minneapo l i s  and Chicago ) . Also evaluated was the e f f ec ­
tivene s s  o f  cro s s -hedging us ing the three futures markets . 
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Hedging e f fectivene s s  was general ly greater with 
hedges plac ed in the inherent market as  compared to c r o s s ­
hedging . Greater r i s k  protection was found i f  the hedge 
was placed on the nearby futures contrac t  as oppos ed to 
dis tant contrac t s . The minimum- r i s k  hedge ratios were 
usual ly les s  than one or the cash pos i t ion was not 
complete ly hedged . 
Por t f o l i o  analysi s  was used to determine optima l 
hedge ratio s  and hedging e f fectivene s s  for cros s -hedges 
involving two and three future s  markets . The l arge s t  
hedge ratios were gene r a l ly found i n  the futur e s  marke t  
inherent to the c a s h  market . Stati stical tes t  re sult s  
showed that there was a s igni ficant increase in hedging 
e ffectivene s s , when hedging in two futures marke t s  ver sus 
one . Hedging in three futures markets did not s i gni f i ­
cant ly increase hedging ef fectivene s s  relative t o  c ros s ­
hedges placed i n  one o r  two future s  markets . 
The artic les reviewed on portfo lio hedging provide 
a way to c alculate the e f f iciency of the future s market in 
minimi z ing price risk . However ,  a constant bas i s  was 
as sumed in the se s tudies . Strohmier and Dahl ' s  s tudy on 
the ef f iciency of the futures market conc luded thi s to be 
an incorrect assumption ( 2 3 ) . S trohmier and Dahl a s sumed 
the bas i s  to have seasonal trends where it i s  narrowing 
during one per iod and widening during the re s t  o f  a 
marketing year . 
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The trend in the bas i s  may cause the hedge ratios 
to change between the two t ime periods , depending on how 
the bas i s  narrows or widens . The e f fec t s  of the narrow 
and widening of  the bas i s  could be determined with the use 
of  s lope and intercept binary vari ab les ( 2 4 ) . Thi s  would 
provide mode l s  which compensate for trends in the bas is . 
Summary 
The s tudies reviewed in thi s chapter examined the 
pric ing relat ionships among cash markets ,  and between the 
cash and future s  markets . The spec i f i c  procedure s  for 
testing the di f fe rent price re lationships and the 
identi f ication of f actors af fecting pr icing relat i onships 
were ident i f ied . 
Granger c ausa lity was used to determine the 
leader- fo l lower re lationships that exi s t  among c a s h  
markets , and the e f f ic iency a t  which pric ing inf ormation 
f lows between markets .  However ,  aggregation acr o s s  t ime 
in the price series can cause a speci f ication problem . 
The s tudies on the cash futures pr ice re lat i on­
ships attempted to determine the e f f ic iency of  the future s  
markets a t  providing forward prices . The e f f ic i ency of  
the corn futur e s  markets was found to have increased in 
recent years and that the forecasting e f f ic iency increases 
as the contract ' s  maturi ty date approache s .  
Fac tor s which inf luenced the s i z e of  the bas i s  
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were ident i f ied i n  the studies on the bas i s . Thes e  f ac ­
tors were t ransport at i on costs , storage cost s, ending 
stock, interest rates and production o f  other commodit i e s . 
Research by Gunn f ound that market ing year and month have 
a s i gni f ic ant e f fect on the s i ze of the bas i s . 
Art i c le s  o n  the e f f ectivenes s  of  the hedge at 
minimiz ing pr ice r i s k  were r eviewed in the f inal 
s ection . Wi l s on ' s  study found hedging on two or three 
futures market s s i gni f icant ly reduced price r i s k . Brown 
o f fered an a lternative to the procedure used by Wi l s on in 
which returns wer e  used instead of pr ice leve ls . 
The pr ice re lationships among cash market s are 
analyzed i n  the next chapter .  Granger causa l ity test s  
were used t o  answer the fol lowing questions . Are spec i f ic 
domestic dest inat i on and export ports the pr ice leade r s  
f o r  local S . D .  mar kets ? How e f f icient i s  the f low o f  
price inf ormat i on t o  local S . D .  markets ? 
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CHAPTER THREE 
Causa l  Re lationships between Cash Markets 
I ntroduction 
A compet i t ive market structure and a homogeneous 
commodity are two assumptions f requent ly associated with 
spatial equ i l ibrium analys i s . For the subsequent 
analys i s , hard red spring and hard red winter · wheat are 
assumed to r epres ent two di stinct spatial markets . 
However ,  in the i r  industrial uses , substitution o f  wheat 
between c la s s e s  can occur . Speci f ic spatia l  supply and 
demand conditions for a spe c i f ic c lass of wheat can be 
inf luenced by other wheat c la s s e s . The purpose o f  thi s 
chapter was to determine the spatial price relationships 
between cash marke ts for hard red spring and hard red 
winter wheats . 
Many South Dakota e levators market both hard red 
spr ing and hard red winter wheat . Loc al e levator s marke t 
wheat to de s tinati on markets which provide the bes t  price 
after trans fer c o s t s . To determine the spat ial market 
structure s ,  the lead- lag price re lationships between the 
cash market s  mus t  be ident i f ied . The spatial equ i libr ium 
theory o f  grain movement and the movement of price 
information between regions is  di scus sed in the next sec ­
tion . The empi r i c a l  ana lys i s  of the lead - lag relat ion­
ships are contained in the remaining part o f  the chapter . 
Spatial Equi l ibrium Analys is of Grain Movement 
Spati a l  equ librium analys i s  can be used to ana lyze 
the price re lationships between geographic regions ( 1 ) . 
Regional supply and demand conditions are used to 
determine whether spec i f ic regions are eithe r  surplus o r  
def ic i t  product ion regions . South Dakota wheat market s  
a r e  loc ated i n  a surplus produc tion region . Thi s  means 
that South Dakota wheat product ion exceeds what can be 
used within the s tate at current market equi libr ium 
price s . Located in def icit production regions are the 
maj or expor t  por t s , Port land and the Gulf . The regional 
quantity demanded exceeds what the def icit region is able 
to produce at spati a l  equi l ibrium prices . 
Wheat i s  t r ansferred between the surplus and 
def i c i t  product i op regions when the price dif f erent i a l  
between market s  i s  gre ater than or equal to tran s f e r  
cos ts . The de f i c i t  production market would be the price 
leader for the surplus production market . A change in the 
bid price f rom the pr ice leader market would c ause a 
change in the bid price at the price fol lower -mar ket . 
However ,  supply s h i f t s  in the surplus product ion regions 
can also cause price change s . 
The theoretical price leader - fol lower relationship 
for winter wheat and spring wheat markets used in the 
ana lys is are presented in Figure s  3 . 1 and 3 . 2 .  The price 
leader markets have arrows pointing to the market s  which 
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F i gur e 3 . 1: T h e o r e t i c a l  Ex p ec t at i on s  of t h e  P r i c e Lead er ­
f o l l ower Rel at i on sh i p s f or Har d Red W i n t er 
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F i g u r e  3 . 2: T h eo r et i c a l  Ex p ec t at i ons of t h e  Pr i c e L e a d er ­
f o l l o w er Re l at i onsh i p s f or Har d Red S p r ing 
Wh e a t  Mar k et s .  
Portland 
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should be price f o llower s  according to spatia l  equ i l ibr ium 
· theory . Pric ing information f lows from the expo rt marke t s  
t o  des tination and loc a l  markets . A large percentage o f  
the wheat raised in the u.s . is exported and the domes tic 
demand for wheat i s  �e lative ly s table . Traditional ly ,  
pricing information wou ld be expected to f low from export 
markets to regional markets and regiona l markets to loca l  
markets . However ,  uni t  trains have enabled loca l  market s  
t o  dea l  direc t ly with export markets . 
Eight winter wheat and seven spring whea t  market s  
were s e lected for ana lys i s . Two export ports and three 
local market s  were chosen for both c las ses o f  wheat . The 
remaining marke t s  for both c las ses of wheat were domes t ic 
des tination market s . 
The eight winter wheat markets were Kansas C i ty ,  
Portland ,  Gulf , Omaha , S ioux C i ty ,  Aberdeen ,  Huron , and 
Chamber lain . Gulf and Port land are two maj or expor t  ports 
for winter whe a t . Omaha , Sioux City , and Kansas C i ty are 
three maj or dome s t ic des tinations . Aberdeen , Huron and 
Chamber lain were s e lec ted as the three loc a l  markets . 
The seven spring wheat markets were Minneapo l i s , 
Port land , Duluth , S i oux C i ty , Aberdeen ,  Huron , and 
Chambe r lain . Por t land and Duluth were the two ma j or 
export ports se lec ted for spring wheat . Minneapol i s  and 
Sioux City are two domes t ic des tinations for spring wheat . 
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Aberdeen , Huron , and Chamber lain were again se lected as 
.the local markets f or spr ing wheat . The next section 
explains the procedure which was used to tes t  the 
theoretical price l e ade r - fo l lower re lationships . 
Econometric Procedure Used 
Lead- lag re lationships between spec i f ied markets 
for a spec i f ic c la s s  of wheat were tested using Grange r ­
type caus a l i ty as ref ined by Be s s ler and Brandt ( 2 ) . The 
determinate part of the price series was removed through 
the f i r s t  dif ferenc ing . The determinate part usua l ly 
cons i s t s  o f  trends and seasona l i ty fac tors whic h  make many 
economic t ime series nons tationary ( 3 ) . By removing the 
determinate part of the price series , the results of the 
analys i s  are more l i ke ly to provide useful ins ights into 
the e f f ic iency of the markets tested . An autoregres s ive 
intergrated moving average ( ARIMA ) mode l was used to 
determine whether f ur ther whitening was needed to r emove 
the determinate par t  of the price series . 
The Akaike f ina l prediction error ( FPE ) technique 
was used to determine the number of pr ice lags , which had 
a s igni ficant inf luence on the price adj us tment proc e s s  
between marke t s . Thi s  tes t  was used s ince phys i c a l  
arbitr age of transport ing wheat from one marke t to another 
wi l l  c ause prices to be causal ly related . Wheat can be 
transported in les s than ten days between markets used in 
the analys i s . FPE te s t s  were ca lculated for ten day lags 
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s igni ficant ef fect on the current price change in t he 
receive r market . I ns t antaneous c ausa l  relationships were 
tested using equation 1 and 3 .  
p q 
( 3 ) Yt • 83 + j�l  •3 jyt-j + k� b3kxt-k + •3 t •  
I n  equat ion 3 ,  b 3 k  i s  the s lope relating Yt and X 
whi le the whi te noi se res idual i s  e 3 t . A s igni f icant 
instantaneous c au s a l  re lationship means that new pric ing 
information from the c ausal market i s  ref lected in the 
price of the rece ive r market during the same day . Thi s  
follows the theo ry o f  a compet i t ive market s tructure where 
there i s  prefect knowledge . 
The res idual s  f rom each of the regres s ions were 
tested us ing L j ung and Box ' s di agnost ic Q - s ta t i s t ic to 
determine whether the res iduals had autocorrelation , as a 
whole , not di f ferent from z e ro . Re j ection of the 
hypothe s i s  imp l i e s  that the determinate part of the price 
series had not bee n  comp letely removed . Exis tance o f  
autocorre l ation would c ause ins tabi lity in the regre s s ion 
equation ' s  coe f f ic ient s . 
Dai ly prices for hard red spr ing and hard red 
winter wheat were c o l lected f rom July 1 ,  1 9 8 0  to June 3 0 , 
1 9 8 5  to test for c aus a l  re lationships . Marke t s  wer e  
se lected based o n  t he · previous ly hypothe s i zed marke t  
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structure of spring and winter wheat markets . 
FPE Te s t  Results 
The FPE te s t  was used to determine the number o f  
lags in the price s e r i e s  that had a s igni f i c ant i nf luence 
on the current pr ice di f f e rence . The results o f  the FPE 
technique are pre sented in Table 3 . 1 .  
On the aver age , winter wheat prices had a large r  
number o f  s igni f i cant lags than spr ing wheat prices . One 
pos s ible explainati on for thi s result is the re lative s i ze 
of the product ion r egions for spring and winter whe a t . 
The production region for hard red winter wheat is much 
larger . In the winter wheat market , pric ing information 
originates f rom more source s and must be distributed over 
a larger spatial marke t . Winter wheat also is used as a 
feedgrain . Pric ing information - f rom other feedgrains may 
inf luence the pr i c i ng of winter wheat . Therefore , a 
longer time per iod is needed for the winter wheat marke ts 
to adj u s t  the i r  price to new pric ing informat ion . The 
next section reviews the winter wheat caus a l i ty result s . 
Granger Caus a l i ty Tes t  Results for Winter Wheat 
I nstantaneous caus al price re lationships were 
found for all bivar iate re lationships tested in the winter 
wheat marke t  ( Table 3 . 2) .  A strong instantaneous c aus a l  
re lationship between two markets means new pricing 
information f rom the casual market is ref lected i n  the 
price of the rece iver market dur ing the s ame day . 
4 8  
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Tab l e  3 . 1 :  F i nal Pred i c t i on Er ror Te5t Res u l t s  f o r W i n t er 
an d Sp r i n g Wheat . 
Calc u l ated FPE ' S  f or the W i n t er Wheat Mar ket 
I'IODEL 
SPEC IFICAT ION KC ITY OI'IAHA PORT SC ITY GULF A8£R HURON CHAI'IB 
- -- - - - - - - - - - - -- - -- - - - - - - - - - ---- - - ----- - - - - -- - - - - --- - - - - - - - - - - - -- ---- - ---------- -
NU118£R OF 
OBSUVAT IONS 1 220 1 220 1 220 1220 1 220 1 220 1 220 1 220 
I ST D I F'F' 34 . 74 1 9 . 52 20 . 6 3 27 . 35 19 . 38 1 ? . 1 8 1 8 . 80 1 ? . 59 
1 L..AC 3 2 . 48 1 9 . 32 20 . 40 27 . 1 1 1 9 . 39 1 ? . 1 7 1 8 . 8 1 1 7 . 58 
2 LAC 3 2 . 4 3 1 9 . 32 20 . 4 3 27 . 01 19 . 4 1  1 7 . 1 4 1 8 . 8 3 1 ? . 55 
3 LAG 32 . 38 1 9 . 35 20 . 39 27 . 04 1 9 . 4 1 1 ? . 1 1 1 8 . 74 
• 1 7 . 5 1 
4 LAG 32 . 37 1 9 . 32 20 . 40 27 . 07 1 9 . 35 1 ? . 1 4 1 8 . 7 7  1 7 . 5 3 
5 LAG 3 2 . 36 1 9 . 34 20 . 43 27 . 04 1 9 . 38 1 7 . 1 6 1 8 . 80 1 7 . 56 
6 LAG 3 2 . 3 1 1 9 . 3 ? 20 . 36 2? . 07 19 . 28• 1 ? . 1 1 1 8 . 80 1 7 . 48 *  
7 LAC 32 . 3 1 *  1 9 . 36 20 . 40 27 . 08 19 . 30  1 7 . 1 1 *  1 8 . 78 1 7 . 50 
8 LAG 32 . 3 3 1 9 . 29 . 20 . 40 26 . 99 •  19 . 3 2 1 ? . 1 3 1 8 . 79 1 7 . '52 
9 LAG 32 . 39 1 9 . 3 3 20 . 39• 27 . 04 1 9 . 34 1 7 . 1 3 1 8 . 79 1 7 . '5 3 
1 0  LAG 32 . 4 2 1 9 . 34 20 . 4 3  2? . 05 1 9 . 37 1 ? . 1 5 1 8 . 80 1 7 . '56 
Ca l c u l at ed FPE ' S  f or t he Sp r i ng Wheat Mar k et 
MODEL 
SPEC I F ICATION MPLS D U LUTH PORT SC I T Y  ABER H U RON CHANa 
Nu"aii-oF--------�------------------------------------------------------
OBSERVAT I ONS 1 220 1 220 1 220 1 220 1 220 1 220 1 220 
I ST D I FF' 1 6 . ?9 23 . 68 1 '5 . 2 ? 20 . 40 1 5 . 07 1 5 . 50 1 5 . 90 
1 I..AG 1 6 . 8 1 2 3 . 22 1 5 . 20 20 . 24 1 5 . 09 1 5 . 53 1 5 . 9 1 
2 I..AG 1 6 . 77 2 3 . 1 9 1 5 . 1 8 20 . 24 1 5 . 02 1 5 . 48 1 5 . 87 
3 I..AG 1 6 . 6 3 2 3 . 04 1 5 . 1 2 20 . 24 .  1 4 . 96  15 . 36 1 5 . 84 
4 I..AG 1 6 . 6 3 23 . 0 3 1 '5 . 1 2* 20 . 26 1 4 . 97 1 '5 . 38 1 5 . 82 
5 I..AG 1 6 . 66 2 3 . 03 1 '5 . 1 4 20 . 29 1 4 . 99 1 5 . 40 1 5 . 84 
6 I..AG 1 6 . 6 1  2 3 . 06 1 '5 . 1 4 20 . 3 1 1 4 . 90 1 5 . 37 1 5 . ?5 7 I..AG 1 6 . 6 1 * 22 . 86 . 1 '5 . 1 3 20 . 29 1 4 . 90t  15 . 37 • 1 5 . 7 2 * 
8 I..AG 1 6 . 62 22 . 90 1 '5 . 1 5 20 . 32 1 4 . 93 1 5 . 39 1 5 . 75 
9 I..AG 1 6 . 64 2 2 . 94 1 5 . 1 7  20 . 34 1 4 . 94 1 5 . 4 1 1 5 . 7 8 
10 I..AG 1 6 . 67 22 . 96 1 '5 . 1 4  20 . 25 1 4 . 97 1 '5 . 4 2 1 5 . 80 
----------------- ---------------------------- ------- ------------------ --
a .  Var i ab l e  ab b r ev i at i on s :  K c i t y < Kan sas C i t y > , 
< P o r t l an d > ,  Sc i t y < S i oux C i t y > , Ab er < Ab e r d een ) 
< Ch amb er l i an > , Mp l s < M i n n eap o l i s > . 
* Den ot e s  t h e  m i n i m i um PFE f or eac h mar k e t . 
P or t 
Ch amb 
Signi f icant inst antaneous causal re lationships suppor t s  
· the expectations that competitive markets i n  a s ingle 
spatial market reac t to pricing information within a 
s ingle day ( 4 ) . 
Autocor r e l at ion was s igni f icant in only one 
bivariate mode l . Thi s  occured between Aberdeen and 
-Chamber lain . Both e levators are owned and operated by 
the South Dakota Wheat Growers . Centrali zed grain 
marketing dec i s ions probab ly occur for these two marke t s . 
Thi s would imply prices are highly correlated and the 
potential for autocorre lation at a much higher order i s  
more probable i n  this case than for other marke t s . 
One -way Causa l i ty Tes t  Re sults for Winter Wheat 
Signi f ic ant one -way caus a l i ty indicates previous 
prices at the c ausa l  market have a signif icant ef fect on 
the rece iver market ' s  current price . Thi s wou ld be 
expected s ince phys ical abr itrage would require more than 
one day to transpo r t  the grain between a numbe r  of the 
markets ana lyzed . 
Price leader markets would be expected to be 
located in regions which are de ficit production regions . 
Pr ice fol lower market s would be expected to be located in 
surplus produc tion regions . 
Except for the Aberdeen , Huron , and Chambe r la i n  
one -way c aus a litie s , most of the s igni ficant one -way 
50 
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Table 3 . 2 :  Causality Test Results for Hard Red Winter 
Wheat Dai ly Pr ices ( July 1 , 1 9 8 0  to June 3 0 , 1 9 8 5 ) 
Causality 
Bivariate One-way Instantaneous 
Re lationship lags F- test Q-Stat . F - tes t Q-Stat . 
( a )  ( b )  ( c )  ( d ) 
W1 - - - > W2 8 2 . 4 6 *  2 2 . 2 9 8 6 0 . 6 2 *  4 9 . 4 8 
W2 - - - >  W1 8 2 . 2 5 *  1 5 . 3 3 
W1 - - - > W3 9 . 4 0 2 0 . 5 1 5 3 3 . 6 8 *  1 2 . 7 8 
WJ - - - >  W1 9 3 . 4 0 *  1 4 . 4 8 
W1 - - - >  W4 8 1 . 2 6 3 1 . 7 4 4 0 0 . 5 5 *  3 8 . 6 7 
W4 - .- - ) W1 8 . 9 2 1 4 . 1 2  
W1 - - - >  ws 7 . 4 8 1 7 . 3 9 1 0 6 0 . 1 2 *  3 3 . 8 8 
W5 - - � >  W1 7 6 . 3 7 *  1 5 . 2 7 
W1 - - - > W6 7 . 5 7 3 3 . 8 9 4 1 1 . 9 8 *  3 3 . 6 5 
W6 - - - >  W1 7 . 7 5 1 4 . 2 9  
W1 - - - > W7 7 . 9 5 3 6 . 4 4 4 1 4 . 0 8 *  3 5 . 9 9 
W7 - - - >  W1 7 . 5 8 1 4 . 2 2  
W1 - - - > w8 7 . 6 8 3 8 . 7 2 4 1 2 . 4 1 *  3 7 . 9 5  
wa - - - > W1 7 . 8 1 1 4 . 2 2  
W2 - - - > W3 9 . 8 6 1 9 . 9 8 6 2 2 . 5 7 *  2 2 . 8 7 
W3 - - - >  W2 9 2 . 6 9 *  2 1 . 5 1 
W2 - - - >  W4 8 2 . 5 3 * 3 5 . 5 5 5 1 0 . 8 5 *  3 6 . 0 4 
W4 - - - >  W2 8 1 . 7 8 1 8 . 3 8 
W2 - - - > W5 8 . 5 4 1 5 . 6 8 1 3 3 2 . 8 2 *  1 4 . 5 8 
W5 - - - >  W2 8 4 . 3 2 *  2 3 . 8 3 
W2 - - - >  W6 8 2 . 7 7 *  3 1 . 2 9 5 1 1 . 6 1 *  2 6 . 0 9 
W6 - - - >  W2 8 2 . 1 2 *  1 9 . 8 4 
W2 - - - >  W7 8 2 . 8 5 *  3 1 . 6 1 4 7 2 . 9 1 * 2 5 . 9 3 
W7 - - - >  W2 8 2 . 2 6 *  2 0 . 0 6 
W2 - - - >  w8 8 2 . 9 6 *  3 6 . 9 9 4 8 3 . 7 9 *  2 6 . 9 5 
W8 - - - >  W2 8 1 . 9 5 *  1 9 . 6 3 
W3 - - - >  W4 9 1 . 5 9 3 4 . 4 4 3 4 6 . 1 4 *  2 7 . 6 8 
W4 - - - >  W3 9 . 9 3 1 9 . 6 6 
W3 - - - >  W5 9 1 . 0 6 1 6 . 0 3 8 8 3 . 2 2 *  1 8 . 3 6 
W5 - - - > W3 9 1 . 7 9 1 7 . 1 1 
W3 - - - >  W6 9 1 . 3 4 3 0 . 5 3 4 2 8 . 3 1 *  2 8 . 5 7 
W6 - - - > W3 9 . 4 8 2 0 . 0 4 
W3 - - - >  W7 9 3 . 2 4 * 3 1 . 9 2 3 9 8 . 0 2 *  2 6 . 6 0 
W7 - - - >  W3 9 . 6 8 2 0 . 6 7 
W3 - - - >  w8 9 1 . 3 1 3 6 . 6 6 4 0 8 . 4 8 *  2 9 . 9 3 
wa - - - > W3 9 . 4 4 2 0 . 5 2 
W4 - - - >  W5 8 1 . 3 9 1 5 . 6 6 5 3 0 . 2 5 *  1 3 . 2 6 
W5 - - - > W4 8 3 . 2 4 *  3 4 . 3 0  
W4 - - - >  W6 8 1 . 5 6 3 3 . 5 7 3 5 7 . 6 3 *  3 6 . 0 8 
W6 - - - > W4 8 2 . 0 0 *  3 6 . 4 7 
W4 - - - >  W7 8 1 . 6 2 3 5 . 5 1 3 4 2 . 8 9 *  3 7 . 0 8 
W7 - - - >. W4 8 1 . 6 5 3 5 . 1 8 
W4 - - - > wa 8 1 . 4 1 3 8 . 4 1 3 5 8 . 6 6 *  3 8 . 4 9 
W8 - - - > W4 8 2 . 4 2 *  3 7 . 2 4  
footnotes on f o l lowing page c ontinuing-
Table 3 . 2 :  Causality Test Results for Hard Red Winter 
Wheat Dai ly Prices ( July 1 , 1 9 8 0  to June 3 0 , 1 9 8 5 ) 
continuation . 
causality 
Bivariate One-way Instantaneous 
Re lationship lags F-test Q-Stat . F - test Q-S tat . 
( a ) ( b )  ( c )  ( d )  
W5 - - - >  W6 7 1 . 4 8 3 4 . 6 6 6 3 7 . 8 3 *  3 0 . 0 8 
W6 - - - >  W5 7 . 1 7 1 6 . 4 7  
W 5  : - - - >  W7 6 1 . 6 4 4 0 . 1 3 5 8 7 . 1 6 *  2 8 . 8 9 
W7 - - - >  ws 6 . 2 7 1 7 . 7 4  
ws - - - >  wa 6 1 . 1 9 4 0 . 5 5 6 1 6 . 1 4 *  3 2 . 4 7 
wa - - - > ws 6 . 1 9 1 7 . 6 6  
W6 - - - > W7 7 3 . 3 8 *  3 7 . 6 4 3 8 3 9 4 . 3 0 *  9 . 4 9 
W7 - - - >  W6 7 . 7 5 3 6 . 0 7 
W6 - - - > wa 7 . 2 3 3 9 . 6 5 3 2 9 0 4 . 2 0 *  1 9 1 . 4 4 
w8 - - - >  W6 7 . 3 6 3 5 . 6 2 
W7 - - - >  w8 6 . 4 5 4 0 . 7 7 1 8 6 1 3 . 9 0 *  7 8 . 3 8 
w8 - - - > W7 6 3 . 2 3 *  4 1 . 8 2 
a .  Var iable abbreviat ions : W1 ( Kansas C i ty ) , W2 ( omaha ) , 
W3 ( Portland ) , W4 ( S ioux C i ty ) , ws ( Gulf ) ,  W6 ( Abe rdeen ) ,  
W7 ( Huron ) , W8 ( Chamber lain ) 
b .  lags refers to the number of autoregress ive terms 
c .  F- test ; HO : coe f f ic ient assoc iated with var i able at lag 
of zero equal s  zero 
· 
d .  Lj ung- Box Q - test ; HO : res idual s  o f  regre s s ion have 
autocorre lat ions not dif ferent from zero when taken as a 
who le 
-
* Denotes an F - s tatistic above the c r itical value at the 
5 %  leve l : F . 0 5 ( 6 , inf inite ) = 2 . 1 ,  F . 0 5 ( 7 , inf ini te ) = 2 . 0 1 
F . 0 5 ( 8 , inf inite ) = l . 9 4 ,  F . 0 5 ( 9 , inf inite ) = l . 8 8 ,  
F . 0 5 ( 1 0 , inf inite ) = l . 8 3 
e .  Q- stati s t ic above c r itical value at 5 %  leve l : chi ­
squared at . O S ( inf inite ) =7 9 . 1  
5 2  
causa l  relationships in the winter wheat market were 
cons istant wi th the expectations ( Table 3 . 2 ) .  Figures 3 . 3  
and 3 . 4  show the price leade r - fo llower relationships found 
in Table 3 . 2 . The arrows point from the causa l  marke t  to 
the receiver market for only signif icant one -way 
causali ties . 
The Gul f  pr ice had a one -way causal e f fect on 
Kansas City , Omaha and S ioux City .  These markets are 
domestic de s tinations and have rai l or barge transpo r ­
tation t o  the Gulf . Therefore , the Gul f  would have a 
direct pricing effect on the price at these marke t s . 
The othe r  export port , Portland , had a s igni f ic ant 
ef fect on · omaha and Kans as City .  Omaha has direct 
transportation to Portland and Kansas City i s  the de live ry 
point for the winter wheat futures marke t . 
Omaha had a s igni f icant inf luence on a l l  other 
dome s t ic des tinat ions and loc a l  markets tes ted . Thi s  may 
be caused by the l arge amount of mi l l ing and direct expor t  
shipping which occurs a t  Omaha . The Sioux City market was 
not a causa l  market in any of the s igni ficant one -way 
caus a l i t ie s . Thi s might be caused by the geographic 
c losene s s  of Sioux City to Omaha . S ioux C i ty i s  bypas sed 
because Omaha i s  only about nine ty mi les further . There is 
rai l , inters tate and barge transportation betwee n  the two 
markets and the Omaha market is a ma j or marke t . 
The three S . D .  Wheat Growers markets were 
5 3  
F i g ur e  
Portland 
� � .  -..J . ·-· . P r i c e Lead e r - f o l l ower R e l a t i o n sh i p s f or Har d 
Red W i n t er Wh eat Ex p or t  P or t s  a n d D o m e s t i c  
D e s t i n a t i on s .  
S ioux 
C i ty 
Gul f 
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F i g ur e  3.4: Pr i c e Lead er -f o l l ower R e l at i o n sh i p s f or Har d 
R e d  W i nt e r  Wh e at Ex p or t  Por t s ,  Domes t i c  





indic ated as be ing price leader s  for Portland , S ioux C i ty ,  
and Omaha markets . The se markets may not be price leaders 
for the se maj or market s , but ins tead are more e f f i c i ent 
users of price informat ion . Thi s  may be caused by the 
unique market pos i t ion of the three South Dakota mar ke ts .  
These markets are located in the geographic region between 
- - the two ma j or expor t  markets . Therefore , the se markets 
are receiving pric i ng information from two directions . 
The local price change s may be reacting to the new pric ing 
information more e f f ic ient ly than the two ma j or markets . 
The S . D .  Wheat Grower ' s  also are a very large 
merchandiser o f  winter wheat . The vast amount of  supp ly 
information also may a l low these local markets to ad j us t  
the i r  prices t o  changing supply and demand cond i t i ons 
be fore the termina l markets . Granger causa li ty results 
for spr ing wheat we re presented next . 
Granger Caus a l i ty Tes t  Results for Spr ing Wheat 
I nstantaneous caus a l  price relationships were 
found for all bivar iate re lationships tes ted in the spring 
wheat market ( Table 3 . 3 ) . A strong instantaneous c au s a l  
price relat ionship between two markets means new pric ing 
information f rom the c ausal market is  adj us ted into the 
price of the rece iver market the same day . This aga i n  
fol lows the theory that competi tve markets react to 
changing pric ing information dur ing the s ame day . 
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Tab le 3 . 3 :  Causa lity Tes t  Results for Hard Red Spr ing 
Wheat Dai ly Prices ( Ju ly 1 , 1 9 8 0  to June 3 0 , 1 9 8 5 ) 
Caus ality 
Bivariate One-way Instantaneous 
Re lationship lags F - test Q-5 tat . F-test Q-5tat . 
( a ) ( b )  ( c )  ( d )  
5 1  - - - > 5 2  7 5 6 . 5 3 *  77 . 6 6 1 2 9 4 . 4 3 *  7 8 . 7 4 
5 2  - - - >  5 1  7 2 . 0 9 *  4 0 . 2 2 
5 1  - - - - >  5 3  7 1 . 8 7 2 0 . 5 6 1 1 4 4 . 8 0 *  3 6 . 1 9  
5 3  - - - > 5 1  7 . 7 4 3 7 . 2 4 
5 1  - - - >  5 4  7 . 1 3 3 4 . 2 6 6 0 4 . 3 5 *  3 0 . 3 0 
5 4  - - - >  5 1  7 1 . 0 3 3 9 . 2 0 
5 1  - - - > 5 5  7 . 4 0 3 4 . 3 6 2 2 4 0 . 5 7 *  3 6 . 4 5 
5 5  - - - > 5 1  7 4 . 9 7 *  3 9 . 8 2 
5 1  - - - > 5 6  7 . 2 2 3 1 . 0 2 1 9 5 6 . 8 4 *  4 0 . 2 7  
5 6  - - - > 5 1  7 5 . 1 7 *  4 0 . 7 5 
5 1  - - - > 5 7  7 . 9 7  3 3 . 5 0 1 8 7 1 . 6 2 *  3 5 . 3 1 
57 - - - > 5 1  7 7 . 2 1 *  3 9 . 8 0 
5 2  - - - >  5 3  7 1 . 3 9 1 8 . 0 1 3 7 1 . 6 3 *  4 2 . 7 6 
5 3  - - - > 5 2  7 1 8 . 9 1 *  5 3 . 5 1 
5 2  - - - > 5 4  7 1 . 4 7 3 4 . 8 2 2 4 6 . 0 3 *  2 6 . 5 4  
5 4  - - - > 5 2  7 5 . 3 9 *  5 8 . 1 1 
5 2  - - - >  5 5  7 . 5 3 3 6 . 5 6 7 0 0 . 6 8 *  3 2 . 1 8 
5 5  - - - > 5 2  7 3 5 . 4 0 *  6 3 . 5 0 
5 2  - - - > 5 6  7 . 6 7 3 2 . 8 4 6 0 7 . 9 3 * 2 9 . 2 2 
5 6  - - - >  5 2  7 3 5 . 3 5 *  6 0 . 3 7  
5 2  - - - > 5 7  7 . 5 4 3 4 . 4 4 5 8 9 . 9 5 *  3 0 . 2 9 
57 - - - > 5 2  7 3 7 . 6 2 *  6 5 . 6 8 
5 3  - - - > 5 4  7 2 . 3 8 *  3 2 . 8 8 5 9 0 . 7 4 *  3 6 . 0 0 
5 4  - - - > 5 3  7 2 . 0 7 *  1 9 . 7 8 
5 3  - - - > 5 5  7 . 5 7 3 5 . 8 4 1 1 9 8 . 9 7 *  3 2 . 5 1 
5 5  - - - > 5 3  7 2 . 6 2 *  1 9 . 1 4 
5 3  - - - >  5 6  7 . 3 5 3 2 . 4 6 1 0 9 4 . 3 9 *  1 9 . 7 8 
5 6  - - - > 5 3  7 2 . 8 7 *  1 9 . 8 7 
5 3  - - - > 5 7  7 . 9 0 3 4 . 5 5 1 0 9 6 . 0 6 *  2 1 . 6 7 
5 7  - - - >  5 3  7 3 . 9 0 *  2 0 . 9 1 
5 4  - - - > 5 5  7 2 . 0 7 *  3 5 . 9 8 5 6 5 . 7 3 *  2 8 . 3 2 
5 5  - - - >  5 4  7 8 4 . 8 1 *  3 3 . 1 0 
5 4  - - - > 5 6  7 1 . 9 8 3 1 . 4 5 5 3 0 . 9 8 *  2 6 . 5 8 
5 6  - - - > 5 4  7 4 . 5 6 *  3 3 . 4 4 
5 4  - - - > 5 7  7 2 . 4 1 *  3 3 . 8 9 5 2 5 . 5 4 *  3 4 . 1 9 
5 7  - - - > 5 4  7 5 . 8 7 *  3 4 . 5 8 
5 5  - - - > 5 6  7 2 . 4 9 *  3 1 . 5 6 1 6 6 5 2 . 1 0 *  2 1 . 8 1 
5 6  - - - >  5 5  7 3 . 2 1 *  3 3 . 7 3 
5 5  - - - >  5 7  7 7 . 5 2 *  3 2 . 4 2 1 5 6 8 8 . 3 0 *  7 2 . 0 5 
5 7  - - - >  5 5  7 7 . 4 4 *  3 0 . 9 3 
5 6  - - - > 5 7  7 7 . 0 2 *  3 3 . 4 2 8 9 9 4 . 4 7 *  5 9 . 3 2 
5 7  - - - >  5 6  7 5 . 1 8 *  3 0 . 7 3 
s ee footno tes on the f o l lowing page 
Table 3 . 3 :  Causality Test Results for Hard Red Spr ing 
Wheat Dai ly Prices ( July 1 , 1 9 8 0  to June 
3 0 , 1 9 8 5 ) footnotes 
a .  Variab le abbreviations : 51 ( Minneapo lis ) ,  52 ( Duluth ) , 
5 3  ( Port land ) , 5 4  ( S ioux City ) , 5 5  ( Aberdeen ) ,  5 6  ( Huron ) , 
57 ( Chamberlain ) 
b .  lags re fers to the number o f  autoregress ive terms 
c .  F - tes t ; HO : coe f f ic ient associated with vari able at lag 
of zero equals zero 
d .  Lj ung- Box Q - tes t ; HO : res iduals o f  regress ion have 
autocorrelations not dif ferent from zero when taken as a 
whole 
* Denotes an F - s tatistic above the critical va lue at the 
5 '  leve l :  F . 0 5 ( 7 , inf inite ) =2 . 0 1 ,  F . 0 5 ( 8 , inf inite ) =l . 9 4 8 3  
e .  Q - statis tic above critical value at 5 '  leve l : chi ­
squared at . O S  ( inf ini te ) =7 9 . 1  
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One -way Causa l i ty Tes t  Results for Spring Wheat 
As s tated e a rlier , although the maj or port i on of 
the pr ice ch.ange occurs ins tantaneous ly , signi f ic ant one ­
way c ausa l ities can sti ll exi s t . Thi s  may be caused by 
phys ical arbitrage or that t�ansportat ion of  wheat between 
the marke ts ana lyzed would require more than one day . 
Again , the theoretical expectat ions are that marke t s  in 
def i c i t  product ion regions are the price leade r s  and 
markets in surplus produc tion regions are the price 
fol lowe r s . 
Export por t s  and dome stic des tination one -way 
caus al price re lationships for spring wheat did not fol low 
the theore tical expectations as c lose ly as the winter 
wheat market ( Table 3 . 3  and Figures 3 . 5  and 3 . 6 ) . A 
s igni f icant one -way c aus a l  re lationship was found from 
Port land to Duluth . S ioux City was found to be a c aus a l  
market f o r  both export ports ( Port land and Duluth ) .  
Two reasons may cause these results which d i f f e r  
f rom theoretic a l  expectations . The f ir s t  i s  that the s i ze 
of the spr ing whea t  spatial market is much sma l ler than 
the winter wheat spat i a l  market . Supply s i z e  inf ormation 
may have more inf luence on the spr ing wheat market c ausing 
markets in the surplus production region to become the 
price leade r . 
Another reason may be the importance of  prote in 
premiums for pric ing of spr ing wheat . Instab i l i ty in the 
5 9  
F i g u�e 3 . 5: Pr i c e Lead er - f o l l ower Re l at i o n s h i p s f or Har d 
Red S p r i n g W h e a t  Ex p or t  Por t s  an d Domest i c  
Des t i n a t i on s . 
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F i g u r e  3 . 6 :  Pr i c e Lead er -f o l l ower Re l at i on sh i p s f o r Hard 
Red S p r i n g W h e at Ex p or t  P or t s , D o m e s t i c  
D e s t i n a t i on s  a n d  South D a k ot a Mar k e t s . 
6 1  
pricing of  the se protein premiums may occur . Supply r e ­
gions may become p r i c e  leaders bec ause e levators in thes e  
regions a r e  f i r s t  to change what they are paying for 
certain leve ls of  protein . 
The three South Dakota Wheat Growers marke t s  we re 
again found to be more e f f ic ient users of price infor ­
mation than the export ports and dome s tic des tinations . 
Thi s again was attr ibuted to the local markets unique 
market pos ition . The s e  market s  are located in a 
geographic region between the two ma j or export markets 
tested and the refore are receiving pricing informat ion 
f rom two direct ions . The local markets may be making more 
e f f icient use of  the price information that is f lowing 
from the two expor t  markets . The South Dakota Wheat 
Growers are also a ma j or grain merchandiser o f  spr ing 
wheat . Supply s ide information may provide the se marke ts 
price information ear lier than i s  rec ieved by the dome stic 
de stination and expor t  ports . 
Conc lus ions 
Spat i a l  equ l ibrium theory and the movement of 
price information was used to hypothe s i s  the pric ing 
re lationships between cash markets .  Theore t i c a l  expec ­
tations were that markets located in de f ic i t  product i on 
regions would be price leader and markets located in 
surplus product ion regions would be price f o l lowe r s . 
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Granger caus a l i ty tests we re used to determine i f  the 
theoretical expectations of pr ice leade r - f o l lower 
relationships exi sted in the hard red winte r wheat and 
hard red spring wheat markets . All pos s ib le bivar i ate 
compari sons were made for both c lasses of wheat to deter ­
mine the e f f ic iency of the f low o f  pricing informat i on . 
Signi f icant instantaneous causa l i ty was f ound 
for a l l  biva r iate compari sons in the winter wheat market . 
These results are cons i stent with the expectation that the 
maj or ity of pr ice change s in a competitive market 
s tructure occur the s ame day . The expectations for 
s igni f icant one -way caus a l i ties were found to be correct 
for export and de s tinat ion markets . 
Signi f icant ins tantaneous causa l i ty was found for 
a l l  bivariate compari sons in the spr ing wheat marke t . 
However , the theoretical expectations about the price 
leader- fol lowe r re lationships were not found correct in 
the spr ing wheat market . This may be caused by the 
ins tabi lity of protein premiums and the sma l l e r  spati a l  
market o f  the spr ing wheat market . Supp ly s ide informat ion 
and instabi l i ty in protein premium pric ing may inf luence 
on the price leade r - fo l lower relationships . 
For both c las ses of wheat , the loc a l  marke t s  were 
found to be price leader for the destinat ion markets . I t  
was conc luded that these markets were not pr ice leader 
markets , but instead were more e f ficient use r s  of  price 
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information . Thi s  might have been caused by the geographic 
region in which the loc a l  S . D .  markets were located . The 
S . D .  markets are located between the maj or expor t  marke ts 
analyz ed in thi s s tudy . These market s  may be able to 
reac t  to price information coming f rom two direct i ons more 
e f f ic ient ly than the markets dominated by one export mar ­
ket . Supply s ide information also may provide the loc a l  
markets with price information ear lier than i s  received by 
the domes tic des ti nation and export ports . 
The pr ice re lationships between the cash markets 
and the future s  markets are studied in the next chapte r . 
The relat ionships between dai ly changes in the c a s h  market 
prices and nearby futures market prices were ana lyz ed . 
Bas is re lationships also we re analyzed . 
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Chapter Four 
Price Re lationships Between Cash and Future s  Marke ts 
Introduc tion 
Guidance o f  inventories and the e stab l i shment o f  
forward pr ices are two futures market func tions . Pres ent 
and expected supply and demand conditions are ref lected in 
the futures contr ac t  prices to provide an bes t  e s t imate of 
what the price wi ll be in the de livery month . For wheat , 
these conditions may inc lude information on e s t imated 
production , government programs , and internationa l supp ly 
and demand . 
Dome s t ic de stination , export port s , and loc a l  
e levators prices are indirec t ly o r  direc t ly linked to 
wheat future s  market price . Hedgers use futures contrac t s  
t o  shi f t  price r i s k . Elevator s and producers use s e l ling 
hedges to t r ans fer the price r i sk of thei r  grain 
inventory . By hedging , e levators take an o f f s e t t ing 
futures market pos ition to protect aga inst inventory va lue 
losses caused by decreases in inventory prices . By hed­
ging , the f i rm i s  trading price r i sk for bas i s  r i sk . The 
bas is is the cash price minus the ne arby futures contract 
price . Bas i s  r i s k  is  pre ferred because the var i ance in 
the bas i s  is le s s  than that of price leve ls ( 1 ) . 
Markets other tftan futures market de livery po ints 
may quote the i r  price in terms of cent s per bus he l  above 
or be low a spec i f ic futures contrac t . The bas i s  at these 
markets i s  af fec ted by transportation cos t , s torage costs , 
and intere s t . 
Thi s  chapter is divided into two sec tions . The 
statistical tes t s  contained in the f i r s t  section were used 
to determine the relationship between changes in the cash 
market pr ices and change s in the nearby futures contract 
price . Chow tes t s  were conducted to test whether 
s igni f ic ant change s in the coe f f icents occured between 
marketing years . Wi th S . D . ' s  improved rai lroad system , 
thi s test was used to determine i f  the cash- futures 
price relationships had improved . 
The e f f e c t  of  marketing year , month and day of  the 
week on the bas i s  for spec i f ic markets is examined in the 
second section . Statistical te sts were conducted to 
dete rmine if marketing year , month or day of the week had 
a signi f ic ant inf luence on the bas i s . A tes t  on means was 
used to determine the bas i s  patterns . The bas i s  for a l l  
the markets were compared t o  ident i fy , whethe r  the bas i s 
at one market had s t rengthened re lative to othe r markets . 
Re lationships Between Dai ly Change s in the Cash and 
Nearby Futures Contract . 
For r i sk trans fer to be succe s s ful , a high 
relationship between futures contract and cash commodi ty 
prices is  requi red . The nearby contrac t  or the contract 
c losest to de live ry provide s the be st estimate of  the 
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prices dur ing the de livery month . Kof i  showed that nearby 
futures cont ract s  are re lative ly more reli ab l e  predictors 
o f  the cash prices than the distant contrac t s  ( 2 ) . More 
information on supply and demand condit ions is known for 
the nearby cont r ac t . Thi s  means that the July 1 9 8 6  
futures cont r ac t  price for wheat i n  June 1 9 8 6  i s  a better 
predic tor of  the de l ivery point cash price in July 1 9 8 6  
than would be the July 1 9 8 6  futures contrac t price in 
December 1 9 8 5 . 
Mos t  cash markets , other than to f a rme r s , quote 
prices as be ing so many cent s above or be low the nearby 
future s contrac t  price . An e levator rece ive s  a quote 
based on the nearby futures contract and adds in a margin 
o f  so many cents per bushe l . Therefore , a change in the 
nearby cont ract price wi l l  be- c lose ly fol lowed by a change 
in the e levator ' s  cash bid price to farmer s .  
Determining the Re lationship Between Dai ly Changes in the 
Nearby Future s and Cash Prices 
The r i s k  t r ans fer re lationship between the nearby 
contrac t  and cash price changes parti a l ly demons trates the 
importance of the futures markets in grain merchand i s ing . 
Ordinary least squares ( OLS ) regre s s ion was used to 
determine the re lationship between dai ly c a s h  pr ice 
changes and changes in the nearby futures contrac t  price . 
The dependent var iable was the dai ly change in the cash 
price . The independent var iable was the dai ly change in 
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the nearby future s price . The s lope coe f f ic ient in the 
regres s ion equation wi ll be equal to one when the change 
in the cash price is equal to the change in the nearby 
future s price . The intercept a l s o  was hypothes i z ed to be 
not s ignif ic antly di f f e rent f rom zero . Thi s would imp ly 
that there i s  no t ime trend in the price series . 
Data 
Dai ly cash and nearby futures prices were 
col lected for a f ive year period f rom July 1 ,  1 9 8 0  to June 
3 0 , 1 9 8 5 . The Minneapol i s  Grain Exchange ' s  wheat futur e s  
contract c lo s ing p r i c e s  were used as  the spring wheat 
futures market . The Kansas City Board o f  Trade ' s  wheat 
futures contrac t  price s  were used a s  the winter wheat 
futures market . 
The cont r acts c losest to de livery were used to 
construct the nea rby futures contrac t  price series . The 
de livery month wa s not inc luded s ince de l ivery can take 
place and c ause e rratic pr ice behavior . Each contract was 
f i r s t  di f fe renced separate ly and then merged together to 
create the nearby future contract price series . By 
f i rst di f f erenc i ng the contracts before merging , ove r lap 
between cont ract s  does not occur . Since ove r l ap did not 
occur , price di f ferences between di f ferent contrac t s  were 
not calculated . 
Seven spr ing wheat and eight winter wheat cash 
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markets were analy z ed . The spring wheat markets inc luded 
two export por t s , Duluth and Port land ; two dome s ti c  
de stination , S ioux C i ty and Minneapo l i s ; and three South 
Dakota marke t s , Abe rdeen , Huron and Chamber lain . The 
winter wheat market s  cons i s ted of two expor t  por t s , Gul f  
and Por t l and ; three domes tic destination , S ioux C i ty ,  
Omaha and Kansas C i ty ;  and three South Dakota markets ,  
Abe rdeen ,  Huron and Chamber lain . Each series was f i r st 
di f ferenced to c alculate the dai ly price change . 
Ten regres s ions were analyzed for eac h  c a s h  
market . Each o f  the f ive marke ting years inc luded in the 
s tudy were analyz ed . The marketing year s tarted on July , 
1 and ended on June , 3 0 . Four regres s ions were e s t imated 
that combined two marketing year s ; 1 9 8 1  and 1 9 8 2 , 1 9 8 2  and 
1 9 8 3 , 1 9 8 3  and 1 9 8 4 , and 1 9 8 4  and 1 9 8 5 . Thes e  four 
regre s s ions were used as the restr icted mode l in the Chow 
test . A tenth regre s s ion was estimated on the entire 
per iod . Regre s s ion results of the winter wheat marke t are 
di scus sed in the next section . 
OLS Regres s ion Re sults on the Winter Wheat Marke t  
The re s u l t s  f rom the regres s ion equat ions o n  the 
winter wheat market are presented in Table 4 . 1 .  Al l the 
regres s ion equati ons had s igni f icant F - te s t  value s  at the 
9 5 %  leve l , which implies that a s igni f icant price 
relationship had exi sted . 
The South Dakota winter wheat marke t s  had 
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Table 4 . 1  : . Ordinary Least Squares ( OLS ) Regres s ion o f  Dai ly 
- Price Changes of Winter Wheat cash Markets on Daily 
Pr ice Changes of Nearby Futures for the Five 
Marketing Years and for the Five Year Period . 
Time OLS i of 
Period Equation Observations F- test ow R2 
1 9 8 1  Omaha = . s o + 1 . 0  N 2 4 6  1 0 3 1 . 5 * 2 . 2  . s o 
( . 1 7 ) *  ( • 0 3 ) 
1 9 8 2 Omaha = . 2 5 + . 9 7 N 2 4 4 . 2 3 9 . 1 * 2 . 2  . 4 9 
( .  2 0 ) ( • 0 6 ) 
1 9 8 3  Omaha = . 0 2 + . 8 9 N 2 4 5  1 4 5 . 0 * 2 ·. 5 . 3 7 
( . 1 8 ) ( . 0 7 ) 
1 9 8 4  Omaha =- . 0 7 + . 9 0 N 2 4 8  2 2 4 . 5 * 2 . 2  . 4 7 
( . 1 9 ) ( . 0 6 ) 
1 9 8 5 Omaha =- . 1 5 + . 8 2 N 2 4 6  1 1 0 . 1 * 2 . 8  . 3 0 
. ( . 1 4 )  ( . 0 7 ) *  
All Omaha = . 1 0 + . 9 6 N 1 2 2 9  1 7 0 7 . 7 * 2 . 3  . s a 
( • 0 8 ) ( • 0 2 ) 
1 9 8 1  S . City = . 5 5 + 1 . 0  N 2 4 6  4 7 8 . 7 * 2 . 1  . 6 6 
( . 2 6 ) *  ( . 0 4 ) 
1 9 8 2  S . City = . 2 9 + . 8 6 N 2 4 4  1 1 7 . 6 * 2 . 5  . 3 2 
( • 2 6 ) ( • 0 7 ) 
1 9 8 3  S . City = - . 1 2 + . 8 2 N 2 4 5  5 5 . 5 * 2 . 0  . 1 8 
( . 2 7 )  ( . 1 1 )  
1 9 8 4  S . City = . O S + . 9 4 N 2 4 8  1 5 1 . 3 * 2 . 5  . 3 7 
( . 2 4 ) ( • 0 7 ) 
1 9 8 5  S . City =- . 1 8 + . 8 1 N 2 4 6  4 8 . 2 * 2 . 3  . 1 6 
( . 2 2 ) ( . 1 1 )  
Al l S . City = . 1 1 + . 9 4 N 1 2 2 9  8 5 9 . 8 * 2 . 3  . 4 1 
( . 1 1 )  ( • 0 3 ) 
1 9 8 1  Gul f  = . 5 3 + 1 . 1  N 2 4 6  1 3 3 3 . 6 * 2 . 1  . 8 4 
( . 1 6 ) *  ( . 0 2 ) *  
1 9 8 2  Gul f  = . 2 9 + 1 . 1  N 2 4 4  3 5 3 . 5 * 1 . 8  . 5 9 
( . 1 9 )  ( . 0 5 )  
1 9 8 3  Gul f  =- . 0 6 + 1 . 2  N 2 4 5  3 2 9 . 7 * 2 . 0  . 5 7 
( . 1 6 )  ( . 0 6 ) * 
1 9 8 4  Gul f  = - . 0 6 + 1 . 0  N 2 4 8  7 4 3 . 0 * 1 . 8  . 7 5 
( . 1 1 )  ( . 0 3 )  
1 9 8 5  Gul f  = - . 1 2 + . 9 3 N 2 4 6  1 9 0 . 3 * 2 . 2  . 4 3 
( . 1 2 )  ( . 0 6 ) 
All Gul f  = . 1 1 + 1 . 0  N 1 2 2 9  2 8 8 1 . 4 *  2 . 0  . 7 0 
( . 0 6 ) ( . 0 1 ) *  
1 9 8 1  Aber = . 3 3 + . 9 0 N 2 4 6  4 7 8 . 8 * 1 . 8  . 6 6 
( • 2 3 ) ( . 0 4 ) *  
1 9 8 2  Aber = . 2 6 + . 7 1 N 2 4 4  1 4 7 . 8 * 1 . 9  . 3 7 
( . 1 9 )  ( . 0 5 ) *  
1 9 8 3  Aber = . 0 3 + . 6 5 N 2 4 5  7 1 . 5 * 1 . 6  . 2 2 
( . 1 9 ) ( . 0 7 ) *  
1 9 8 4  Aber = - . 0 4 + . 6 9 N 2 4 8  1 0 9 . 5 * 1 . 9  . 3 0 
( . 2 0 ) ( • 0 6 ) * 
footnotes to f o l low c ontinued 
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Table 4 . 1 �  Ordinary Least Squares ( OLS ) Regres s ion of Dai ly 
Pr ice Change s of Winter Wheat Cash Marke ts on Dai ly 
Pr ice Change s o f  Nearby Futures for the Five 
Marketing Years and for the Five Year Period 
( continuation ) .  
Time OLS * of 
Per iod Equation Observations F-test OW R2 
1 9 8 5 Aber = - . 1 9 + . 6 9 N 2 4 6  5 5 . 9 * 1 . 6  . 1 8' 
( . 1 7 ) ( • 0 9 ) * 
Al l Aber = . 0 7 + . 7 9 N 1 2 2 9  9 6 0 . 7 * 1 . 8  . 4 3 
( . 0 9 ) ( . 0 2 ) *  
1 9 8 1  Hur = . 3 1 + . 8 6 N 2 4 6  3 7 6 . 0 * 2 . 1  . 6 0 
( . 2 4 ) ( . 0 4 ) *  
1 9 8 2  Hur = . 2 6 + . 7 1 N 2 4 4 1 4 7 . 8 * 1 . 9  . 3 7 
( . 1 9 )  ( . 0 5 ) *  
1 9 8 3 Hur = . 0 3 + . 6 5 N 2 4 5  7 0 . 9 * 1 . 6  . 2 2 
( . 1 9 ) ( • 0 7 ) * 
1 9 8 4  Hur =- . 4 3 + . 6 9 N 2 4 8 1 0 9 . 5 * 1 . 9  . 3 0 
( • 2 0 ) ( ' . 0 6 ) *  
1 9 8 5  Hur =- . 1 9 + . 6 9 N 2 4 6  5 5 . 9 *  1 . 6  . 1 8 
( . 1 7 ) ( . 0 9 ) *  
All Hur = . 0 6 + . 7 7 N 1 2 2 9  8 7 8 . 4 * 1 . 8  . 4 1 
( • 0 9 ) ( . 0 2 ) *  
1 9 8 1  Chamb = . 3 4 + . 9 0 N 2 4 6  5 0 2 . 4 * 1 . 9  . 6 7 
( • 2 2 ) ( . 0 4 ) *  
1 9 8 2  Chamb = . 2 6 + . 7 1 N 2 4 4  1 4 7 . 8 * 1 . 9  . 3 7 
( . 1 9 )  ( . 0 5 ) *  
1 9 8 3  Chamb = . 0 3 + . 6 3 N 2 4 5  5 1 . 9 *  1 . 6  . 1 7 
( . 2 2 ) ( . 0 8 ) *  
1 9 8 4  Chamb = - . 0 4 + . 6 9 N 2 4 8  1 0 9 . 5 * 1 . 9  . 3 0 
( . 2 0 ) ( . 0 6 ) *  
1 9 8 5  Chamb = - . 1 9 + . 6 9 N 2 4 6  5 5 . 9 * 1 . 6  . 1 8 
( . 1 7 ) ( . 0 9 ) *  
A l l  Chamb = . 0 7 + . 7 9 N 1 2 2 9  9 1 6 . 2 * 1 . 8 . 4 2 
( . 0 9 ) ( . 0 2 ) *  
1 9 8 1  Kc ity = . 3 7 + . 8 3 N 2 4 6  4 9 0 . 9 * 2 . 4  . 6 6 
( . 2 1 ) ( . 0 3 ) *  
1 9 8 2  Kc i ty = . 3 3 + 1 . 1  N 2 4 4  2 2 4 . 1 * 1 . 9  . 4 7 
( . 2 4 )  ( . 0 7 ) 
1 9 8 3  Kc i ty = - . 0 2 + . 9 5 N 2 4 5  3 7 0 . 6 * 2 . 2  . 6 0 
( . 1 2 )  ( . 0 4 ) 
1 9 8 4  Kc i ty =- . 1 0 + . 9 8 N 2 4 8  5 4 3 . 2 * 2 . 5  . 6 8 
( . 1 3  ) ( . 0 4 ) 
1 9 8 5  Kc i ty = - . 1 4 + . 8 1 N 2 4 6  5 2 . 0 *  2 . 6  . 1 7 
( . 2 1 ) ( . 1 1 ) 
Al l Kc i ty = . 0 8 + . 9 1 N 1 2 2 9  1 4 1 7 . 3 * 2 . 3  . 5 3 
( . 0 8 )  ( . 0 2 ) *  
1 9 8 1  Port = . 3 1 + . 9 4 N 2 4 6  9 4 8 . 4 * 2 . 1  . 7 9 
( . 1 7 ) ( . 0 3 )  
foo tnotes on f o l lowing page c ont inued 
Table 4 . 1 :  Ordinary Least Squares ( OLS ) Reqre s s ion of Dai ly 
Time 
Period 
1 9 8 2  
1 9 8 3  
1 9 8 4  
1 9 8 5  
Al l 
· Pr ice Changes of Winter Wheat Cash Markets on Dai ly 
Pr ice Changes of Nearby Futures for the Five 
Marketing Years and for the Five Year Period 
( continuation ) .  
OLS 1 of 
Equation Observations F-test ow R2 
Port = . 2 5 + . 8 5 N 2 4 4  7 2 . 0 * 2 . 5  . 2 2 
( . 3 3 ) ( . 1 0 )  
Port = . 0 4 + . 8 0 N 2 4 5  9 6 . 9 * 2 . 2  . 2 8 
( . 2 0 ) ( . 0 8 ) *  
Port =- . 0 9 + . 9 3 N 2 4 8  3 5 8 . 3 * 2 . 2  . 6 0 
( . 1 5 )  ( • 0 4 ) 
Port =- . 1 1 + . 7 0 N 2 4 6  8 2 . 1 *  2 . 4  . 2 4 
( . 1 4 ) ( . 0 7 ) *  
Port = . 0 8 + . 8 9 N .1 2 2 9 . 1 1 1 3 . 1 * 2 . 3  . 4 7 
( • 0 9 ) ( . 0 2 ) *  
A )  Abbrevi at ions used in the table : S . City= Sioux City ,  Aber= 
Aberdeen , Hur= Huron , Chamb= Chamberlain , Kc i ty= Kans as 
C i ty , Port= Port land . 
B )  Number in Parenthe s i s  stand for the standard error of the 
coeff icents 
C )  * represents s igni f icant F - test value or an intercept 
coe f f ic ient is s igni f icantly dif ferent than 0 or a s lope 
coe f f ic ient is s igni f icant ly dif ferent than 1 at the 9 5 %  
leve l . 
D )  DW stands for Durbin Watson S t atistic 
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relationships that were di f ferent from what was hypo ­
the s i zed . A l l  three markets had s lopes s igni f ic ant ly 
dif ferent f rom one . Thi s  means that the cash marke ts did 
not fol low the nearby future s  contract as had been hypo­
the s i zed . Also , the re lationships also decreased over the 
marketing years tested . 
These results could be caused by the unique 
conditions that exi s t  in the S . D .  winter wheat mar ke t . 
The South Dakota winter wheat e levators a l s o  market spr ing 
wheat . The S . D .  winter wheat markets are a lso located 
c loser to the spring wheat futures market than to the 
winter . wheat futures .  Also , the qua lity of  the winter 
wheat in South Dakota is usua l ly higher than the 
product ion in the Kans as City region . The s e  f ac t s  may 
c ause the loc a l  winter wheat prices to fol low the spring 
wheat marke t rather than the winter wheat mar ke t . 
I n  mos t  c a s e s , the hypothe s i s  that b= l c ould not 
be re j ected for the domestic destinations and expo r t  
ports . When b= l , the change in the c a s h  market pr ice i s  
equa l t o  the change i n  the nearby futures pr ice . When 
b < l ,  the change in the cash market price i s  le s s  than the 
change in the nearby future s price and when b > l ,  the change 
in the c ash market price is greater than the change in the 
nearby future s market price . Sioux City was the only 
marke t to not have more than one s lope s ign i f i c ant ly 
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coe f f ic ient di f f e rent f rom one . The s lope coe f f ic ient for 
Omaha was s igni f ic antly dif ferent from one in the 1 9 8 5  
marketing year . Thi s  could be caused by an abnormal 
bas i s , which may have occurred during this mar ke t i ng year . 
The s lope coe f f i c ient for the Gul f  market was s igni f i ­
c ant ly greater than one dur ing two ( 1 9 8 1  and 1 9 8 3 ) out of 
the f ive marketing year s tes ted . The s lope c oe f f ic ient 
for the 1 9 8 1  marketing year for Kansas C i ty was s igni f i ­
c antly le s s  than one . Thi s  may have been caused by a 
carry-over e f fect f rom Carter ' s  embargo . 
Por t l and ' s  s lope coe f f ic ient was s igni f i cantly 
di f fe rent than one during the 1 9 8 3  and 1 9 8 5  marketing 
years . Thi s  may be caused from �ortland be ing an export 
port located far away f rom the winter wheat production 
area ( a  separate production region ) . Dif ferent supply and 
demand informat ion may af fect Port land and c ause its  price 
changes to vary f rom that of Kansas City . 
Omaha , Gul f  and Sioux City a l l  showed intercepts 
that were s i gni f ic antly different f rom zero for the 1 9 8 1  
marke ting year . These results could be caused by a t ime 
trend in the data from the government embargo of  commod­
ities to the Soviet · Union by Pres ident Carter in 1 9 8 0 . 
Re sults for the spr ing wheat market are discus s ed next . 
OLS Results for the Spring Wheat Market 
The results f r om the regre s s ion equations on the 
spring wheat market are presented in Tab le 4 . 2 .  A l l  F -
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Table 4 . 2 :  Ordinary Least Squares ( OLS ) Regres s ion of Dai ly 
Price Changes of Spring Wheat cash Markets on Dai ly 
Price Changes of Nearby Futures for the Five 
Marketing Years and for the Five Year Period 
( continuation ) .  
Time OLS Number of 
Period Equation Observations F-test DW R2 
1 9 8 5  Sc ity = . 0 9 + . 9 6 N 2 4 6  S 8 . 8 * 2 . 6  . 1 9 
( • 2 4 ) ( . 1 2 )  
A l l  Scity = . 1 0 + . 9 S N 1 2 2 9  1 0 9 2 . 7 * 2 . 2  . 4 7 
( . 0 9 ) ( . 0 2 )  
1 9 8 1  Hur = . 3 9 + . 9 6 N 2 4 6  7 7 0 . S * 2 . 1  . 7 5 
( . 1 8 )  * ( . 0 3 ) 
1 9 8 2  Hur = . 1 0 + 1 . 0  N 2 4 4  4 0 9 . 9 * 2 . 1  . 6 2 
( . 1 5 )  ( • O S ) 
1 9 8 3  Hur = . 0 7 + . 9 6 N 2 4 5  2 6 8 . 4 * 1 . 9  . 5 2 
( . 1 3 )  ( . O S ) 
1 9 8 4  Hur =- . 1 2 + . 9 3 N 2 4 8  2 7 0 . S * 1 . 8  . 5 2 
( . 1 6 ) ( • O S ) 
1 9 8 5  Hur = . 0 6 + 1 . 0  N 2 4 6  2 8 7 . 0 * 2 . 0  . 5 3 
( . 1 2 )  ( . 0 6 )  
All Hur = . 0 9 + . 9 7 N 1 2 2 9  2 2 2 7 . 0 * 2 . 0  . 6 4 
( . 0 6 ) ( • 0 2 ) 
1 9 8 1  .Chamb = . 4 1 + 1 . 0  N 2 4 6  6 0 9 . 9 * 2 . 2  . 7 1 
( • 2 2 ) ( . 0 4 ) 
1 9 8 2  Chamb .... . 1 0 + . 9 9 N 2 4 4  4 8 1 . 4 * 1 . 9  . 6 6 
( . 1 3 )  ( • 0 4 ) 
1 9 8 3  Chamb = . O S + 1 . 0  N 2 4 5  3 8 4 . 6 * 2 . 0  . 6 1 
( . 1 2 ) ( • 0 5 )  
1 9 8 4  Chamb =- . 1 2 + . 9 2 N 2 4 8  2 7 3 . 4 * 1 . 9  . 5 2 
( . 1 5 )  ( • O S ) 
1 9 8 S  Chamb = . 0 6 + 1 . 0  N 2 4 6  2 8 8 . 4 * 2 . 0  . 5 3 
( . 1 1 ) ( . 0 6 ) 
A l l  Chamb = . 0 9 + 1 . 0  N 1 2 2 9  2 2 S 9 . 2 * 2 . 0  . 6 4 
( . 0 7 ) ( . 0 2 )  
1 9 8 1  Dul = . 2 2 + . 6 4  N · 2 4 6  1 2 3 . 0 * 2 . S  . 3 3 
( . 3 1 ) ( . O S ) *  
1 9 8 2  Dul =- . 0 3 + . 2 3 N 2 4 4  7 . 9 * 2 . 0  . 0 3 
( . 2 5 ) ( . 0 8 ) *  
1 9 8 3  Dul = . O S + 1 . 0  N 2 4 S  2 9 9 . 2 * 2 . 3  . 5 5  . 
( . 1 3" )  ( . O S ) 
1 9 8 4  Dul = . 1 4 + . 9 7 N 2 4 8  3 3 7 . 4 * 1 . 9  . 5 7 
( . 1 5 ) ( • O S ) 
1 9 8 S  Dul = . 0 4 + 1 . 1  N 2 4 6  3 5 1 . 1 * 2 . 0  . s a 
( . 1 1 ) ( . O S ) 
Al l Dul = . 0 4 + . 6 9 N 1 2 2 9  5 7 8 . 6 * 2 . 4 . 3 1 
( . 0 9 ) ( . 0 2 ) *  
f ootnotes on f o l lowing page c ontinued 
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Table 4 . 2 :  Ordinary Leas t Squares ( OLS ) Regres s ion of Dai ly 
Price Changes of Spring Wheat Cash Markets on Dai ly 
Price Changes of Nearby Futures for the Five 
Marketing Years and for the Five Year Period . 
Time OLS Number o f  
Period Equation Observations F- test ow R2 
1 9 8 1  Port = . 3 5 + . 9 5 N 2 4 6  7 1 9 . 4 * 2 . 2  . 7 4 
( . 1 9 ) ( • 0 3 ) 
1 9 8 2  Port = . O S + 1 . 1  N 2 4 4  8 3 7 . 3 * 2 . 0  . 7 7 
( . 1 1 )  ( . 0 3 ) *  
1 9 8 3  Port =- . 0 1 + . 9 3 N 2 4 5 1 9 3 . 1 * 2 . 4  . 4 4 
( . 1 5 ) ( • 0 6 ) 
1 9 8 4  Port =- . 1 0 + . 8 9 N 2 4 8 4 7 9 . 2 * 2 . 1  . 6 5 
( . 1 1 ) ( . 0 4 ) * 
1 9 8 5  Port = . 2 7 + . 9 0 N 2 4 6  1 2 8 . 1 * 2 . 1  . 3 4 
( . 1 5 )  ( • 0 7 ) 
All Port = . O S + . 9 6 N 1 2 2 9  2 2 8 0 . 1 * 2 . 2  . 6 5 
( • 0 6 ) ( • 0 2 )  
1 9 8 1  Mpl s  = . 4 2 + 1 . 0  N 2 4 6  1 1 7 1 . 2 * 1 . S  . 8 2 
( . 1 S ) * ( • 0 2 ) 
1 9 8 2  Mp ls = . 1 1 + 1 . 1  N 2 4 4  S 6 0 . 7 * 1 . 6  . 6 9 
( . 1 3 )  ( . 0 4 ) *  
1 9 8 3 Mpl s  = . 0 4 + 1 . 1  N 2 4 S  3 8 0 . 9 * 2 . 1  . 6 0 
( . 1 3 ) ( . O S ) 
1 9 8 4  Mp l s  = - . 1 3 + . 9 3 N 2 4 8  1 8 1 . 0 * 2 . 3  . 4 2 
( . 1 9 )  ( . 0 6 ) 
1 9 8 S Mp ls = . 0 3 + 1 . 0  N 2 4 6  3 4 9 . 0 * 1 . 8  . s a 
( . 1 0 ) ( . O S ) 
A l l  Mp l s  = . 0 9 + 1 . 0  N '1 2 2 9  2 5 2 7 . 9 * 1 . 9  . 6 7 
( • 0 6 ) ( . 0 2 ) 
1 9 8 1  Abe r  = . 4 3 + 1 . 0  N 2 4 6 8 2 S . 9 * 2 . 2  . 7 7 
( . 1 8 ) *  ( • 0 3 ) 
1 9 8 2  Aber = . 0 9 + . 9 9 N 2 4 4  4 9 4 . 0 * 2 . 0  . 6 6 
( . 1 3 )  ( • 0 4 ) 
1 9 8 3  Aber = . 0 3 + 1 . 0  N 2 4 5  3 9 6 . 4 * 2 . 0  . 6 1 
( . 1 2 )  ( . O S ) 
1 9 8 4  Aber = - . 1 2 + . 9 5 N 2 4 8  3 4 4 . 0 * 1 . 7  . s a 
( . 1 4 )  ( • O S ) 
1 9 8 5  Aber = . 1 1 + 1 . 0  N 2 4 6  2 8 8 . 4 * 2 . 0  . 5 3 
( . 1 1 )  ( • 0 6 ) 
Al l Abe r = . 0 9 + 1 . 0  N 1 2 2 9 2 6 5 5 . 5 * 2 . 0  . 6 8 
( . 0 6 ) ( • 0 1 ) 
1 9 8 1  Sc ity = . 3 9 + . 9 7 N 2 4 6· 4 7 5 . 0 * 2 . 0  . 6 5 
( . 2 4 )  ( . 0 4 ) 
1 9 8 2  Sc ity = . 1 9 + . 9 3 N 2 4 4  1 3 1 . 7 * 2 . 2  . 3 4 
( . 2 4 ) ( • 0 8 ) 
1 9 8 3  Sc i ty = - . 0 7 + • 9 7  N . 2 "4 5  1 5 1 . 1 * 1 . 9  . 3 9 
( . 1 8 ) ( • 0 7 ) 
1 9 8 4  Sc i ty = - . 0 6 + . 8 8 N 2 4 8  2 8 9 . 0 * 2 . 3  . 5 3 
( . 1 4 ) ( . 0 5 ) *  
footnotes to f o l low cont inued 
Table 4 . 2 :  Ordinary Leas t Squares ( OLS ) Regres s ion o f  Daily 
Pr ice Changes of Spring Wheat cash Markets on Dai ly 
Price Changes of Nearby Futures for the F ive 
Marketing Years and for the Five Year Period 
( continuation ) .  
A )  Abbreviations used in the table : S . City= S ioux City ,  Aber= 
Aberdeen , Hur= Huron , Chamb= Chamber lain , Dul= Duluth , 
Mpls= Minneapo lis . 
B )  Number in Parenthes i s  stand for the standard error of the 
coef f icents 
C )  * represents s igni f icant F-test value or an intercept 
coef f icient is s igni f icant ly di f ferent than 0 o r  a s lope 
coe f f icient i s  s igni f icantly di f ferent than 1 at the 9 5 %  
leve l . 
D )  DW s tands for Durbin Watson Stati stic 
7 8  
te s t  value s for the equations were s igni f icant at . the 9 5 %  
leve l . Thi s  indicates that the change i n  the nearby 
futures price had a s igni f icant e f f ec t  on the c hange in 
the cash marke t price . 
The South Dakota cash market prices were found to 
fol low the nearby futures price change s c lo se ly . None o f  
the s lope coe f f i c ients f o r  the loca l  market s  were s i gni f ­
icantly dif ferent than one . The pos itive intercept for 
Aberdeen and Huron in the 1 9 8 1  marketing year wer e  s ig­
ni f ic ant ly di f ferent f rom zero . A pos it ive t rend 
( narrowing ) in the bas i s  may have occurred bec ause o f  
Carter ' s  embargo i n  1 9 8 0 , which caused a n  abnormal ly wide 
bas i s . 
I n  gene r a l , strong price re lationships were found 
between change s in the dome s tic des tinations and export 
ports prices and changes in the nearby future s  prices . 
Minneapo l i s  and S i oux City had one marke ting year out of 
the f ive marke ting years where the s lope coe f f ic ient was 
signi f icantly di f ferent f rom one . 
The s lope coe f f ic ient f�r the 1 9 8 2  market i ng year 
at Minneapo l i s  was s i gnif icant ly greater than one . The 
two export por t s  each had two market ing yea r s  in which the 
the i r  price changes were s igni f icantly di f ferent f rom the 
futures pr ice changes . These f luctuations in the prices 
may be re lated to the supp ly and demand condit ions in the 
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regions in which the se markets are located . Also , 
instabi l i ty in protein premium pricing may have a f f ec ted 
the r e l at ionships between the cash prices and nearby 
futures price . 
The 1 9 8 1  marketing. year at Minneapo l i s  was the 
only marke t  to s how a signi f icant t ime trend in the 
s e r ie s . Thi s  again may have been c aused by the Carter 
embargo of  1 9 8 0 , which may have af fec ted the bas i s . Also , 
cons i s tant ly inc re a s ing protein premiums may have c aused 
the time trend . 
Chow Tes t  for S ign i f icant Change in Cash Nearby 
Re lationship f rom One Marketing Year to the Next . 
The Chow tes t  was used to determine i f  a 
s i gni f ic ant change in the coe f f icients of the regre s s ion 
equat ions f rom one marketing year to the next exi s ted . 
I f  a s igni f icant change occured , it could be imp l ied that 
the re lationship between the cash and nearby futures had 
changed over thi s per iod . Regress ions were e s t imated for 
each marketing year to be used for the unconst r ained 
mode l s . Obs e rvations f rom the two marketing years were 
combined into one series and regres sed to determine the 
cons trained mode l . The sum of squared error s  f r om the 
equations we re then used in the Chow test . The nul l  
hypothe s i s  was that there was not a s igni f icant change in 
the coe f f ic ient s  f rom one marketing year to the next . 
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Chow Tes t  Resul t s  
Results f rom the Chow te st o n  the winter wheat 
market are pres ented in table 4 . 3 .  Omaha , S ioux C i ty and 
Huron showed no change in the relationship between the 
cash and ne arby futures from one marketing year to the 
next . The Gul f  showed a s i gnif icant decrease in the 
s lope from 1 9  8 3 . ( 1 . 2 ) to 1 9  8 4 ( 1 . 0 ) . 
The inf luence of the nearby futures on the 
Aberdeen and Chamber lain had decreased between 1 9 8 1  and 
1 9 8 2 . Thi s dec rease may have been caused by the decrease 
use of  the Kansas C i ty futures for hedging purpo s e s . 
I ns tead , the s e  markets may be us ing the spring wheat 
futures , Minneapol i s  Grain Exchange , to price the i r  com­
modi ty . The price re lationship between the change in the 
cash price at Kansas C i ty and the change in the nearby 
future s price inc reased between 1 9 8 1  and 1 9 8 2 . Por t l and ' s  
price relationship with the nearby f utures s igni f ic ant 
decreased between 1 9 8 4  and 1 9 8 5 . The deviat ion at 
Portland may have been caused by export re lated infor ­
mat ion af f ec ting only the Por t l and market . 
The Chow tests for the spring wheat market are 
pre sented in Table 4 . 4 .  The three South Dakota marke ts 
had no s igni f i c ant change in their response to a change in 
the nearby futures . The two dome st ic de s t i nations a l so 
showed no changes in the ir re lationship to the future s .  
The expor t  por t s , Portland and Duluth , each showed a 
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Table 4 . 3 :  Chow Te s t  Results for Change s in the Cash 
Nearby Price Re lationship for the Winter Wheat 
Markets . 
Marketing 
Market Years Tes ted Chow Tes t  Change 
omaha 1 9 8 1 - 1 9 8 2  . 5 3 none 
Omaha 1 9 8 2 - 1 9 8 3  . 6 4 none 
Omaha 1 9 8 3 - 1 9 8 4  . 0 8 none 
Omaha 1 9 8 4 - 1 9 8 5  . 3 3 none 
Sioux City 1 9 8 1 - 1 9 8 2  1 . 5 6 none 
Sioux City 1 9 8 2 - 1 9 8 3  . 6 0 none 
Sioux C i ty 1 9 8 3 - 1 9 8 4  . 5 3 none 
Sioux C i ty 1 9 8 4 - 1 9 8 5  . 6 5 none 
Gulf 1 9 8 1 - 1 9 8 2  . 5 2 none 
Gulf 1 9 8 2 - 1 9 8 3  1 . 9 1 none 
Gulf 1 9 8 3 - 1 9 8 4  3 . 5 9 *  les s  
Gulf 1 9 8 4 - 1 9 8 5  . 5 2 none 
Aberdeen 1 9 8 1 - 1 9 8 2  3 . 2 9 *  le s s  
Aberdeen 1 9 8 2 - 1 9 8 3  . 5 4 none 
Aberdeen 1 9 8 3 - 1 9 8 4  . 0 9 none 
Aberdeen 1 9 8 4 - 1 9 8 5  . 1 6 none 
Huron 1 9 8 1 - 1 9 8 2  1 . 8 9 none 
Huron 1 9 8 2 - 1 9 8 3  . 5 4 · none 
Huron 1 9 8 3 - 1 9 8 4  . 0 9 none 
Huron 1 9 8 4 - 1 9 8 5  . 1 6 none 
Chamber l ain 1 9 8 1 - 1 9 8 2  3 . 3 9 *  les s  
Chamber lain 1 9 8 2 - 1 9 8 3  . 6 1 none 
Chamber lain 1 9 8 3 - 1 9 8 4  . 1 7 none 
Chamber lain 1 9 8 4 - 1 9 8 5  . 1 6 none 
Kansas City 1 9 8 1 - 1 9 8 2  4 . 9 6 *  mo re 
Kansas C i ty 1 9 8 2 - 1 9 8 3  1 . 8 0 le s s  
Kansas C i ty 1 9 8 3 - 1 9 8 4  . 2 4 none 
Kansas C i ty 1 9 8 4 - 1 9 8 5  1 . 3 4 none 
Port land 1 9 8 1 - 1 9 8 2  . 5 3 none 
Por t l and 1 9 8 2 - 1 9 8 3  . 2 1 none 
Port land 1 9 8 3 - 1 9 8 4  1 . 1 9 none 
Por t l and 1 9 8 4 - 1 9 8 5  3 . 1 9 *  le s s  
* Chow t e s t  va l ue i s  s i gni f i c ant at or above the 9 5 %  leve l 
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Table 4 . 4 :  Chow Te s t  Results for Changes in the Cash 
Nearby Price Re lationship for the Spring Wheat 
Market . 
Marketing 
Market Years Tested Chow Tes t  Change 
Portland 1 9 8 1 - 1 9 8 2  4 . 3 4 *  more 
Portland 1 9 8 2 - 1 9 8 3  2 . 8 9 none 
Portland 1 9 8 3 - 1 9 8 4 . . 3 1 none 
Port land 1 9 8 4 - 1 9 8 5  . 3 2 none 
Minneapo lis 1 9 8 1 - 1 9 8 2  2 . 4 7 none 
Minneapo lis 1 9 8 2 - 1 9 8 3  . 2 1 none 
Minneapo l i s  1 9 8 3 - 1 9 8 4  2 . 0 3 none 
Minneapo l i s  1 9 8 4 - 1 9 8 5 . 8 6 none 
Aberdeen 1 9 8 1 - 1 9 8 2  1 . 0 5 none 
Aberdeen 1 9 8 2 - 1 9 8 3 . 3 6 none 
Aberdeen 1 9 8 3 - 1 9 8 4  1 . 0 9 none 
Aberdeen 1 9 8 4 - 1 9 8 5  1 . 1 3 none 
S ioux C i ty 1 9 8 1 - 1 9 8 2  . 2 7 none 
S ioux C i ty 1 9 8 2 - 1 9 8 3  . 4 8 none 
Sioux C i ty 1 9 8 3 - 1 9 8 4 . 5 1 none 
Sioux C i ty 1 9 8 4 - 1 9 8 5  . 3 0 none 
Huron 1 9 8 1 - 1 9 8 2  1 . 3 2 none 
Huron 1 9 8 2 - 1 9 8 3  . 3 8 none 
Huron 1 9 8 3 - 1 9 8 4  . 5 3 none 
Huron 1 9 8 4 - 1 9 8 5  1 . 1 9 none 
Chamber lain 1 9 8 1 - 1 9 8 2  . 7 8 none 
Chamber lain 1 9 8 2 - 1 9 8 3 . 3 5 none 
Chambe r l ain 1 9 8 3 - 1 9 8 4  1 . 7 0 none 
Chamber lain 1 9 8 4 - 1 9 8 5  1 . 3 0 none 
Duluth 1 9 8 1 - 1 9 8 2  7 . 0 9 *  less 
Duluth 1 9 8 2 - 1 9 8 3  2 5 . 1 0 *  more 
Duluth 1 9 8 3 - 1 9 8 4  . 7 6 none 
Duluth 1 9 8 4 - 1 9 8 5  1 . 5 8 none 
* Chow tes t va lue i s  s igni f i c ant at or above the 9 5 %  leve l 
s ignif ic ant change from 1 9 8 1  to 1 9 8 2  and Duluth a l s o  
showed a change f rom 1 9 8 2  t o  1 9 8 3 . Foreign inf luence on 
these export market s  may have caused these deviations f r om 
the nearby future s  contracts .  
Implic at ions to Producers and E levators 
Ri sk trans f e r  through hedging and price d i s c overy 
( us i ng futures prices for pric ing cash market t r ans ­
actions ) are two economic activities contr ibuted by the 
future s markets . The ef fectivene s s  of the futures market 
in trans f e r i ng r i sk and pr ice di scove ry depends on the 
re lationship between the cash futures market prices . The 
loc a l  winter wheat markets price re lationships with the 
winter wheat nearby futures price has dec reased over the 
time period s tudied . However ,  the local spr ing wheat 
markets maintained s trong price re lationships w i th the 
nearby spr ing wheat futures contrac t  price . The se results 
imp ly that r i sk t r ansfer and price discovery may be more 
e f f ective for the loc a l  spr ing wheat marke t s  as compared 
to the loc a l  winter wheat markets . The bas i s  was 
discus sed in the next section . 
Bas is Re lationships 
The ef fec t s  of marketing year , month and day of 
the week on the bas i s  for each of the cash markets was 
analyzed in thi s section . The bas i s  is the di f ference 
between the c a s h  price and a spec i f ic futures cont r act 
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price . The bas i s  guides inventor i e s  by providing incen­
t ives or di s incent ives to s tore a commodi ty for future s 
needs . The bas i s  for each o f  the marke t s  was examined to 
determine the bas i s  pattern for marketing year and month . 
The results were used to answer the fol lowing ques t ions : 
How s table i s  the year ly bas i s ?  Can monthly bas i s  pat­
terns be used to determine the wide s t  and narrowe s t  points 
of the bas i s ? I s  the · bas i s  narrowes t  dur ing the de livery 
month? Also , have certain market s  monthly and annual 
bas is improved r e l ative to other markets ? 
Data 
The Minneapo l i s  Grain Exchange ' s  May contract was 
used to ca lculate the bas is for the spr ing wheat market 
locations . The Kansas City Board of  Trade ' s  May contract 
was used in the winte r wheat market to c a lculate the bas i s  
f o r  the cash market locations . The s e  contrac t s  were used 
because they mo s t  c lo s e ly approximate the marke ting year 
for wheat . The bas i s  for each market was c a lculated by 
subtracting the May futures price from the cash price at 
each of the cash markets . The bas i s  for each market was 
c a lculated f rom July 1 s t  to the maturity of each May 
contract . A June bas i s  was not ca lculated s ince the new 
c rop May contract was not always ac tive ly traded in June . 
Analys i s  of  Var i ance of May Bas i s  
A gene r a l  linear mode l ( GLM ) analys i s  o f  var iance 
( ANOVA ) was used to determine the ef fects that marketing 
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year , month and day of the week had on the bas i s . S ince 
unequal ce l l  s i ze s  exi sted , a general linear mode l was 
used . Whi le results f rom this mode l do not te l l  why 
these f actors a ff e c ted the bas i s , factors having 
s i gni f icant inf luence on the bas i s  can be iden t i f ied . 
Analys i s  o f  Vari ance Results 
Re sults f rom the ANOVA analys i s  are pres ented in 
Table s 4 . 5  and 4 . 6 .  Al l of the winter and spr i ng wheat 
mode l s  were s igni f icant at the 9 5 %  leve l . For a l l  mode l s , 
marketing year and month had a signi f icant af f ec t  on the 
bas i s . Day of the week was not found to be s i gn i f i cant in 
any of  the mode l s . The Portland spr i ng wheat market was 
the only mode l in which month had a s igni f ic an t  impact on 
the bas i s  than marketing year . 
The coe f f ic ient of determination ranged f rom a 
low of  . 6 2 at Portland in the spr ing wheat to a high of 
. 8 0  at Omaha in the winte r wheat market . Thi s meant that 
a ma j or port ion o f  the variat ion in the bas i s  o f  each 
market could be exp lained by marketing year and month . 
However ,  thi s doe s not te l l  why these var i able s have thi s 
inf luence on the bas i s . 
Wa l le r - Duncan t e s t  on May Bas is Means for S ign i f icant 
Di fferences in Marketing Year and Month 
The Wa l le r -Duncan k- ratio t - te s t  was used to 
determine which , if any , of the marketing year and monthly 
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Table 4 . 5 :  General Linear Model and Ana lyis of Variance 
Re sults of the May Bas is for the Winter Wheat 
Market f rom July 1 ,  1 9 8 0  to June 3 0 , 1 9 8 5 . 
* of F 
Market Observations Test 
Omaha 
Port land 






1 0 8 4  
1 0 8 4  
1 0 8 4  
1 0 8 4  
1 0 8 4 
1 0 8 4  
1 0 8 4  
1 0 8 4  
2 4 2 . 7 * 
2 3 2 . 2 * 
2 3 0 . 4 * 
1 8 8 . 7 * 
1 8 3 . 5 * 
1 8 6 . 4 * 
2 0 9 . 1 * 
2 2 8 . 1 * 
R F-Test for Mode l 
Squared Year Month Weekday 
. 8 0 
. 7 9 
. 7 9 
. 7 6 
. 7 5 
. 7 5 
. 7 7 
. 7 9 
5 4 9 . 1 * 
6 6 9 . 7 * 
7 1 0 . 9 * 
2 6 6 . 6 * 
5 2 0 . 3 * 
5 3 8 . 3 * 
6 0 9 . 6 * 
4 3 5 . 2 * 
2 1 7 . 2 * 
1 4 9 . 9 * 
1 3 0 . 3 * 
2 3 3 . 1 * 
1 2 2 . 2 * 
1 2 0 . 3 * 
1 3 2 . 5 * 
2 3 6 . 2 * 
. 0 3 
. 1 3 
. 0 2 
. O S 
. 0 7 
. 0 6 
. 0 9 
. 1 1 
* S igni f icant F - test value at the 9 5 \  leve l  
Tab le 4 . 6 :  General Linear Model and Ana 1yi s o f  Var i ance 
Results of the May Bas i s  for the Spr ing Wheat 
Markets from July 1 ,  1 9 8 0  to June 3 0 , 1 9 8 5 . 
* of F R F -Tes t  for Mode l 
Market Observat ions Tes t  Squared Year Month Weekday 
Minneapo lis 1 0 8 4  1 2 9 . 1 lt . 6 8 2 9 0 . 8 * 1 1 6 . 1 * . 0 8 
Por t land 1 0 8 4  9 8 . 6 * . 6 2 6 7 . 1 * 1 5 0 . 7 * . O S 
Sioux City 1 0 8 4  1 8 9 . 8 * . 7 6 5 8 3 . 5 * 1 0 8 . 3 * . 0 3 
Abe rdeen 1 0 8 4  1 5 5 . 8 * . 7 2 3 6 5 . 2 * 1 3 4 . 3 * . 1 1 
Huron 1 0 8 4  2 0 6 . 3 * . 7 7 5 8 4 . 5 * 1 3 7 . 6 * . 1 1 
Cham]:)er lain 1 0 8 4  2 1 6 . 6 * . 7 8 5 9 9 . 1 * 1 5 0 . 3 * . 1 3 
Duluth 1 0 8 4  1 2 8 . 3 * . 6 8 2 9 1 . 8 * 1 1 4 . 2 * . 0 3 
* S igni f icant F - te s t  va lue a t  the 9 5 \  level 
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bas i s  means were s igni f icantly different f rom each othe r . 
Three que s tions were analyzed . F i r s t , did the markets ' 
bas i s  narrow over the market ing years tested? Second , did 
the bas i s  narrow as the de livery month approac hed and was 
the bas i s  narrowe s t  during the de live ry month ? Last , 
which of the dome s tic des tination or expor t  por t s  did the 
South Dakota mar kets ' bas i s  mos t  c lose ly f o l low ?  
The Wal le r - Duncan k- ratio t - te s t  i s  a procedure 
used for multip le compari sons ( 3 ) . A s igni f ic ant leve l i s  
not used in thi s test , but ins tead , a type I type I I  e r ror 
seriousne s s  or e rror weight i s  used . The error we ight 
used was 1 0 0  : 1 which maybe cons idered roughly equivalent 
to a 9 5 %  s igni f i cant leve l . Thi s  tes t  was done on a l l  
bas i s  means f o r  spr ing and winter wheat marke t s  t o  answe r 
the que s tions spec i f ied . 
Year ly Bas i s  Results From the Wal le r - Duncan Te s t  
Annual mean bas i s  results f o r  the winte r wheat 
markets are presented in Table 4 . 7 .  The 1 9 8 1  marketing 
year annua l mean bas i s  for a l l  marke t s  except Port land was 
the wide s t  bas i s  for those marketing year s tes ted . 
Por t l and had i t s  wide s t  bas i s  in 1 9 8 2 . Carter ' s  embargo 
in 1 9 8 0  may have caused 1 9 8 1  to have the wide s t  annual 
mean bas i s  for a l l  markets except Portland . 
The Carter embargo of  1 9 8 0  was a grain embargo 
against the USSR . Portland exports to Pac i f ic markets 
rather than the markets covered in the embargo . Howeve r ,  
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Table 4 . 7 :  Year ly May Mean Bas is for Se lected Winter Wheat Cash 
Markets for Marketing Years 1 9 8 1 - 1 9 8 5 . a /  
Ranking o f  Basis from highest to lowe st 
Market Highest Second Third Fourth Lowest 
Aberdeen : 
mean - 2 2 . 6  - 3 9 . 1  - 4 2 . 1  - 7 5 . 4 - 8 8 . 7  
year 1 9 8 4  1 9 8 5  1 9 8 3  1 9 8 2  1 9 8 1  
observations 2 1 9  2 1 9  2 1 6  2 1 2  2 1 8  
Wa l ler-Duncan A B c D E 
Portland : 
mean 5 0 . 3  5 0 . 1  2 7 . 2  6 . 3 - . a  
year 1 9 8 3  1 9 8 5  1 9 8 4  1 9 8 1  1 9 8 2  
observations 2 1 6  2 1 9  2 1 9  2 1 8  2 1 2  
Wa l ler-Duncan A A B c D 
Sioux C i ty : 
mean - 1 4 . 3  - 2 5 . 1  - 4 0 . 4  - 4 9 . 9  - 8 6 . 6  
year 1 9 8 5  1 9 8 4  1 9 8 3  1 9 8 2  1 9 8 1 
observations 2 1 9  2 1 9  2 1 6  2 1 2  2 1 8  
Wa l ler -Duncan A B c D E 
Gul f : 
mean 4 8 . 7  4 8 . 6  3 8 . 1  3 1 . 1  1 4 . 4  
ye ar 1 9 8 3  1 9 8 5  1 9 8 4  1 9 8 2  1 9 8 1 
observations 2 1 6  2 1 9  2 1 9  2 1 2  2 1 8  
Wal ler -Duncan A A B c D 
Omaha : 
mean - . 3 9 - 6 . 8  - 9 . 8  - 2 8 . 1 - 5 1 . 7  
ye ar 1 9 8 5  1 9 8 3  1 9 8 4  1 9 8 2  1 9 8 1  
observat ions 2 1 9  ' 2 1 6  2 1 9  2 1 2  2 1 8  
Wa l l e r - Duncan A B c D E 
Huron : 
me an - 2 2 . 6  - 3 9 . 1  - 4 2 . 0  - 7 5 . 4  - 9 1 . 1  
ye ar 1 9 8 4  1 9 8 5 1 9 8 3  1 9 8 2  1 9 8 1 
observat ions 2 1 9  2 1 9  2 1 6  2 1 2  2 1 8  
Wa l le r - Duncan A B a· c D 
Chambe r lain : 
mean - 2 2 . 6  - 3 9 . 1  - 4 4 . 8  - 7 5 . 4  - 9 6 . 1  
year 1 9 8 4  1 9 8 5  1 9 8 3  1 9 8 2  1 9 8 1  
observations 2 1 9  2 1 9  2 1 6  2 1 2  2 1 8  
Wa l le r - Duncan A B c D E 
Kansas C i ty : 
me an 1 6 . 5 5 9 . 8 9 4 . 0  - 6 . 7  - 2 9 . 5  
ye ar 1 9 8 5  1 9 8 3  1 9 8 4  1 9 8 2  1 9 8 1 
ob servat ions 2 1 9  2 1 6  2 1 9  2 1 2  2 1 8  
Wa l ler -Duncan A B c D E 
a /  wheat marketing year de f ined to be July 1 to June 3 0  
b /  means w i t h  the same letter are not s i gni f icant ly di f f erent 
the Gul f  exports heavi ly to the USSR . So , the Gul f  ele­
vator s  turnover of  wheat would dec line , whi ch wou ld 
increase average f ixed costs . Also , a decrease in exports 
would increase the demand for storage . According to the 
cost of s torage theory , an inc rease in the demand for 
s torage in turn c auses the cos t  of storage ( the bas i s ) to 
increas e . A comparab le inc rease in the bas i s  did not 
occur at Por t l and because it was s t i l l  ab le to export to 
other mar ke ts . Port land ' s bas i s  did widen in 1 9 8 2  whi le 
the annual mean bas i s  for the rest of the mar kets 
narrowed . 
The three South Dakota markets had the i r  narrowest 
bas i s  in 1 9 8 4  with a widening bas i s  in 1 9 8 5 . They di f ­
fered f rom the r e s t  o f  the winter wheat market s  which , had 
a narrow bas i s  in 1 9 8 5 . The three dome s t ic des tination 
marke t s  had the i r  narrowe s t  bas i s  in 1 9 8 5  which me ant 
the s e  markets bas i s  were strengthening from the previous 
marketing year s . The two export markets had the i r  
narrowe s t  bas i s  in 1 9 8 3 , but this was not s igni f ic ant ly 
di f ferent from the 1 9 8 5 bas i s . 
Spr ing Wheat Annual May Bas i s  Re sults 
The 1 9 8 1  marketing year had the wide s t  bas i s  for 
all the spring wheat markets except Por t land ( Table 4 . 8 ) . 
Al l the marke t s  except Por t land had the ir narrowe s t  bas is 
in 1 9 8 4 . Por t l and ' s  bas i s  widened from the 1 9 8 1  to 1 9 8 2  
9 0  
Tab le 4 . 8 :  Yearly May Mean Basis for Se lected Spring Wheat Cash 
Markets for Marketinq Years 1 9 8 1 - 1 9 8 5 .  a/ 
Ranking of Bas is f rom highes t  to lowes t  
Market Highes t  Second Thi rd Four th Lowe st 









Wal ler -Duncan 














Wal le r -Dunc an 









Wa l ler - Dunc an 
2 6 . 4  
1 9 8 4  
2 1 9  
A 
7 8 . 4  
1 9 8 5  
2 1 6 9  
A 
- 1 0 . 9  
1 9 8 4  
2 1 9  
A 
- 2 7 . 9  
1 9 8 4  
2 1 9  
A 
- 2 4 . 1  
1 9 8 4  
2 1 9  
A 
- 2 7 . 9  
1 9 8 4  
2 1 9  
A 
2 6 . 4  
1 9 8 4  
2 1 9  
A . 
2 1 . 3  
1 9 8 5  
2 1 9  
B 
7 8 . 2  
1 9 8 1  
2 1 8  
A 
- 1 4 . 4  
1 9 8 5 
2 1 9  
B 
- 3 1 . 1  
1 9 8 5 
2 1 9  
B 
- 2 6 . 1  
1 9 8 5  
2 1 9  
B 
- 3 1 . 1 
1 9 8 5  
2 1 9  
B 
2 1 . 5  
1 9 8 5 
2 1 9  
B 
1 4 . 4  
1 9 8 3  
2 1 6  
c 
7 5 . 0  
1 9 8 4  
2 1 9  
B 
- 1 9 . 3  
1 9 8 3 
2 1 6  
c 
- 3 7 . 8  
1 9 8 3  
2 1 6  
c 
- 3 5 . 2  
1 9 8 3 
2 1 6  
B 
- 4 1 . 2  
1 9 8 3  
2 1 6  
c 
1 4 . 5  
1 9 8 3  
2 1 6  
c 
- 1 . 8  
1 9 8 2  
2 1 2  
D 
6 8 . 3  
1 9 8 3  
2 1 6  
c 
- 3 9 . 2  
1 9 8 2  
2 1 2  
D 
- 5 6 . 5  
1 9 8 2  
2 1 2  
D 
- 5 7 . 5  
1 9 8 2  
2 1 2  
c 
- 6 1 . 7  
1 9 8 2  
2 1 2  
D 
- 1 . 8  
1 9 8 2  
2 1 2  
D 
a /  whe at market ing years are de f ined to be July 1 to June 3 0  
b /  means with letter are not s igni f icant ly d i f f erent 
- 8 . 1  
1 9 8 1  
2 1 8  
E 
6 5 . 4  
1 9 8 2  
2 1 2  
D 
- 6 6 . 6  
1 9 8 1 
2 1 8  
E 
- 6 4 . 1  
1 9 8 1  
2 1 8  
E 
- 6 8 . 4  
1 9 8 1  
2 1 8  
D 
- 7 1 . 2 
1 9 8 1  
2 1 8  
E 
- 8 . 2  
1 9 8 1  
2 1 8  
E 
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marketing year s . The bas i s  then narrowed through the 1 9 8 5  
marketing year . The rest of the markets had the i r  bas i s  
narrow through the 1 9 8 4  m�rketing year and then widen in 
1 9 8 5 . 
The di f fe rence in bas i s  patterns between Port land 
and the r e s t  of  the spr ing wheat markets again indicates 
that Portland maybe in a separate spatial mar ke t . 
Por t l and probably had some supply and demand condi t ions 
which are not inf luenc ing the othe r market s  and vice 
ver s a . 
The South Dakota markets ' bas i s  were s imi l i ar to 
the bas i s  for Minneapo l i s  and Duluth . Minneapo l i s  and 
Duluth are the ma j or spring wheat markets and the South 
Dakota market s  are located c lose to these two marke t s . 
These reasons would cause the South Dakota marke t s  to 
f o l low the Minneapo l i s  and Duluth bas i s  more c lo s e ly than 
other cash marke t s . 
Ave rage Monthly Bas i s  Results from the Wa l ler - Duncan Te st 
The wides t  monthly bas i s  usua l ly occured in August 
for the winter wheat markets ( Tab le 4 . 9  and Figure s  4 . 1  
and 4 . 2 ) . The bas i s  then narrowed and was the nar rowe st 
in in May for the three South Dakota marke t s . The re s t  of 
the marke t s  had the i r  narrowe s t  month ly bas i s  in January . 
The monthly bas i s  af ter January were usual ly not 
s igni f icant ly d i f ferent f rom the January bas i s . Theory 
s tates that the c ash and futures price converge dur ing the 
9 2  
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Tab le 4 . 9 :  Mont h ly Mean May Bas i s  for Se lec ted cash Winter Wheat 
Marke t s  f rom July 1 ,  1 9 8 0  to June 3 0 , 1 9 8 5 . 
Bas i s  Monthly i o f  Wa l ler Bas i s  Monthly i o f  Wa l ler 
Rank Bas i s  Month obs Duncan Rank Bas i s  Month obs Duncan 
Omaha : S i oux C i ty : 
1 s t  - . 3  Jan 1 0 2  A 1 s t  - 2 3 . 3  Apr 1 0 2  A 
2 nd - . 6  Feb 9 5  . A 2 nd - 2 3 . 6  Feb 9 5  A 
3 rd - 1 . 3  Mar 1 1 0  A B 3 rd - 2 7 . 0  May 6 9  A 
4 th - 3 . 3  May 6 9  A B 4 th - 2 7 . 1  Jan 1 0 2  A B 
5 th - 4 . 1  Apr 1 0 2  B 5 th - 2 8 . 7  Mar 1 1 0  B 
6 th - 1 1 . 0  Dec 9 9  c 6 th - 4 1 . 9  Dec 9 9  c 
7 th - 1 8 . 0  Nov 9 1  0 7 th - 4 6 . 5  Nov 9 1  0 
7 th - 3 3 . 6  Oc t 1 0 4  E 8 th - 5 6 . 2  Oc t 1 0 4  E 
9 th - 3 8 . 7  Sep 1 0 3  F 9 th - 5 9 . 9  Ju l 1 0 1  E 
l O th - 4 6 . 4  Jul 1 0 1  G l O th - 6 5 . 1  Sep 1 0 3  F 
1 1 th - 4 7 . 9  Aug 1 0 8  G 1 1 th - 6 8 . 7  Aug 1 0 8  F 
Port land : Abe rdeen : 
1 s t  4 6 . 8  Jan 1 0 2  A 1 s t  - 2 2 . 6  May 6 9  A 
2 nd 4 0 . 8  May 6 9  B 2 nd - 2 7 . 5  Apr 1 0 2  B 
3 rd 4 0 . 6  Feb 9 5  B 3 rd - 3 5 . 8  Mar 1 1 0  c 
4 th 3 6 . 7  Mar 1 1 0  c 4 th - 4 2 . 4  Feb 9 5  D 
5 th 3 6 . 6  Apr 1 0 2  c 5 th - 4 4 . 4  Jan 1 0 2  D 
6 th 3 6 . 5  Dec 9 9  c 6 th - 5 1 . 8  Dec 9 9  E 
7 th 3 0 . 7  Nov 9 1  D 7 th - 5 7 . 9  . Nov 9 1  F 
8 th 1 8 . 3  Oc t 1 0 4  E 8 th - 6 3 . 9  Jul 1 0 1  G 
9 th 1 3 . 7  Sep 1 0 3  F 9 th - 6 8 . 4 Oct 1 0 4  H 
l O th . 6 Aug 1 0 8  G l O th - 7 7 . 5  Sep 1 0 3  I 
1 1 th - . 2  Jul 1 0 1  G 1 1 th - 8 4 . 2  Aug 1 0 8  J 
Huron : Gulf : 
1 s t  - 2 2 . 6  May 6 9  A 1 s t  5 7 . 1  Jan 1 0 2 A 
2 nd - 2 7 . 7  Apr 1 0 2  B 2nd 5 4 . 7  Feb ' 9 5 A B 
3 rd - 3 6 . 4  Mar 1 1 0  c 3 rd 5 3 . 7  Mar 1 1 0  B 
4 th - 4 2 . 9  Feb 9 5  D 4 th 5 2 . 8  Apr 1 0 2  B 
5 th - 4 5 . 2  Jan 1 0 2  D 5 th 4 7 . 7  May 6 9  c 
6 th - 5 2 . 4  Dec 9 9  E 6 th 4 6 . 2  Dec 9 9  c 
7 th - 5 8 . 4  Nov 9 1  F 7 th 3 6 . 2  Nov 9 1  D 
8 th - 6 3 . 9  Jul 1 0 1  G 8 th 2 1 . 7  Oc t 1 0 4  E 
9 th - 6 9 . 1 Oct 1 0 4  H 9 th 2 0 . 7  Sep 1 0 3  E 
l O th - 7 8 . 1  Sep 1 0 3  I l O th 8 . 9  Aug 1 0 8  F 
1 1 th - 8 4 . 6  Aug 1 0 8  J 1 1 th 4 . 4  Ju l 1 0 1  G 
Chambe r lain : Kansas C i ty : 
1 st - 2 2 . 6  May 6 9  A 1 s t  1 7 . 2  Mar 1 1 0  A 
2 nd - 2 8 . 0  Apr 1 0 2  B 2nd 1 6 . 6  Apr 1 0 2  A 
3 rd - 3 7 . 6  Mar 1 1 0  c 3 rd 1 6 . 1  Jan 1 0 2  A 
4 th - 4 4 . 6  Feb 9 5  D 4 th 1 5 . 4  Feb 9 5  A 
5 th - 4 7 . 0  Jan 1 0 2  D 5 th 1 5 . 3  May 6 9  A 
6 th - 5 3 . 6  Dec 9 9  E 6 th 8 . 9  Dec 9 9  B 
7 th - 5 9 . 8  Nov 9 1  F 7 th . 1  Nov 9 1  c 
8 th - 6 6 . 1  Jul 1 0 4  G 8 th - 1 4 . 5  Oc t 1 0 4  D 
9 th - 7 1 . 1  Oc t 1 0 1  H 9 th - 2 1 . 0  Sep 1 0 3  E 
l O th - 8 0 . 2  Sep 1 0 3  I l O th - 2 9 . 2  Aug 1 0 8  F 
1 1 th - 8 7 . 3  Aug 1 0 8  J 1 1 th - 3 0 . 2  Jul 1 0 1  F 
a/ Means with the same letter are not s igni f icantly dif ferent 
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de livery month ( 4 ) . The bas i s  was the nar rowes t  in the 
de live ry month f o r  the three South Dakota marke ts , but the 
bas i s  was narrowe s t  in January for the othe r  markets . 
The bas i s  was not the narrowes t  i n  the de livery 
month for S i oux C i ty ,  Portland ,  Omaha , the Gul f , and 
Kansas C i ty . New c rop information may be af fecting the 
bas i s  after January in the s e  markets . Thi s  information 
may not be af fecting the three South Dakota cash markets 
because of two reasons . One , South Dakota wheat 
product ion i s  not known bec ause of its late r growing 
season as compared to the markets farther south . The 
spr ing wheat market may be af fecting the loc a l  winter 
wheat marke t s . The e levator s  may be us ing the spr ing 
wheat marke t to pr ice their winter wheat . Therefore , the 
bas i s  would f o l low the monthly spring wheat bas i s  patterns 
and not the monthly winter wheat bas i s  patterns . 
Bas i s  hedging would best work between the months 
of August and January for the markets outs ide South 
Dakota . By p lac ing a bas i s  hedge , the hedger i s  trying to 
speculate on the narrowing of the bas i s . Wi th the bas is 
not changing s igni f icant ly after January , there would be 
no need to carry the hedge - past January . 
Monthly May Bas i s  Results for Spr ing Wheat 
The monthly bas i s  results for the spr i ng wheat 
market are pre sented in Tab le 4 . 1 0 and Figure s 4 . 3  and 4 . 4 . 
9 7  
Tab le 4 . 1 0 :  Monthly Mean May Bas i s  f o r  S elec ted cash Spring Wheat 
Market s  f rom July 1 ,  1 9 8 0  to June 3 0 , 1 9 8 5  
Bas i s  Monthly # o f  Wal le r  B a s i s  Monthly # o f  Waller 
Rank Bas i s  Month obs Duncan Rank Bas i s  Month obs Duncan 
Mi nneapo l i s : S ioux C i ty :  
1 s t  2 8 . 8  May 6 9  A 1 s t  - 1 2 . 4  Feb 9 5  A 
2 nd 2 8 . 8  Apt 1 0 2  A 2 nd - 1 5 . 7  Mar 1 1 0  A B 
3 rd 2 2 . 7  Mar 1 1 0  B 3 rd - 1 5 . 7  Apr 1 0 2  A B 
4 th 1 8 . 5  Feb 9 5  c 4 th - 1 6 . 4  Jan 1 0 2  B 
5 th 1 7 . 1  Jan 1 0 2  c 5 th - 1 7 . 4  May 6 9  B 
6 th 1 3 . 1  Dec 9 9  D 6 t h  - 2 9 . 6  Dec 9 9  c 
7 th 8 . 7  Nov 9 1  E 7 th - 3 5 . 9  Nov 9 1  D 
7 th 4 . 7  J u l  1 0 1  F 8 th - 3 8 . 1  Jul 1 0 1  D 
9 th 1 . 2  Oc t 1 0 4  G 9 th - 4 2 . 0  Oct 1 0 4  E 
l O th - 9 . 0  Sep 1 0 3  H l O th - 5 0 . 8  Aug 1 0 8  F 
1 1 th - 1 2 . 1  Aug 1 0 8  H 1 1 th ;_ 5 1 . 0  Sep 1 0 3  F 
Po r t land : Aberdeen : 
1 s t  9 1 . 3  Apr 1 0 2  A 1 s t  - 2 4 . 1  Apr 1 0 2  A 
2 nd 9 0 . 3  May 6 9  A B 2nd - 2 6 . 1  May 6 9  A B 
3 rd 8 8 . 4  Mar 1 1 0  B 3 rd - 2 9 . 2  Mar 1 1 0  B 
4 th 8 2 . 1  Feb 9 5  c 4 th - 3 4 . 1  Feb 9 5  c 
5 th 7 9 . 2  Jan 1 0 2  D 5 th - 3 6 . 9  Jan 1 0 2  c 
6 th 7 2 . 2  Dec 9 9  E 6 th - 4 1 . 0  Dec 9 9  D 
7 t.h 6 6 . 9  Nov 9 1  F - 7 th - 4 6 . 4  Nov 9 1  E 
8 th 6 5 . 0  Jul 1 0 1  F G 8 th - 5 1 . 8  Jul 1 0 1  F 
9 th 6 3 . 2  Oc t 1 0 4  G 9 th - 5 3 . 1  Oct 1 0 4  F 
l O th 5 7 . 3  Sep 1 0 3  H l O th - 6 0 . 6  Sep 1 0 3  G 
1 1 th 5 1 . 9  Aug 1 0 8  I 1 1 th - 6 7 . 4  Aug 1 0 8  H 
Huron : Duluth : 
1 s t  - 2 2 . 4  Apr 1 0 2  A 1 s t  2 8 . 8  Apr 1 0 2  A 
2 nd - 2 4 . 0  May 6 9  A 2nd 2 8 . 7  May 6 9  A 
3 rd - 2 8 . 4  Mar 1 1 0  B 3 rd 2 2 . 7  Mar 1 1 0  B 
4 th - 3 3 . 6  Feb 9 5  c 4 th 1 8 . 6  Feb 9 5  c 
5 th - 3 6 . 4  Jan 1 0 2  c D 5 th 1 7 . 1  Jan 1 0 2  c 
6 th - 3 9 . 3  Dec 9 9  D 6 th 1 3 . 2  Dec 9 9  D 
7 th - 4 4 . 7  Nov 9 1  E 7 th 8 . 3  Nov 9 1  E 
8 th - 5 1 . 8  Jul 1 0 1  F 8 th 5 . 0  Jul 1 0 1  F 
9 th - 5 2 . 3  Oc t 1 0 4  F 9 th 1 . 2  Oct 1 0 4  G 
l O th - 5 8 . 8  Sep 1 0 3  G l O th - 9 . 1  Sep 1 0 3  H 
1 1 th - 6 5 . 0  Aug 1 0 8  H 1 1 th - 1 1 . 6  Aug 1 0 8  H 
Chambe r la i n : 
1 s t  - 2 7 . 7  Apr 1 0 2  A 
2 nd - 2 8 . 8  Play 6 9  A 
3 rd - 3 3 . 2  Mar 1 1 0  B 
4 th - 3 8 . 1  Feb 9 5  c 
5 th - 4 0 . 9  Jan 1 0 2  c D 
6 th - 4 3 . 6  Dec 9 9  D 
7 th - 4 7 . 4  Nov 9 1  E 
8 th - 5 4 . 6  Jul 1 0 4  F 
9 th - 5 6 . 3  Oc t 1 0 1  F 
l O th - 6 3 . 4  Sep 1 0 3  G 
1 1 th - 7 0 . 8  Aug 1 0 8  H 
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The wides t  bas i s  occured in August for a l l  of  the markets 
except Sioux C i ty . I t s wide s t  bas i s  occured in September 
but was not s igni f icantly di f ferent f rom the Augus t bas i s . 
For a l l  of  the markets except S ioux C i ty ,  the bas i s  was 
the narrowe s t  in Apr i l , one month prior to de l i ve ry . 
S i oux C i ty had its narrowe s t  bas i s  in February 
with the two sub sequent months not being s igni f ic ant ly 
di f ferent from the Febuary bas i s . The ear ly narrowing of 
the S ioux C i ty bas i s  may be caused by inf luence f r om the 
winter wheat market . I t  may also be in a di f f erent 
spati a l  market s ince mos t  of its wheat may be tranpor ted 
south to marke ts instead of north to Minneapo l i s  o r  
Duluth . Thi s may cause the bas is to be based o f f  markets 
which do not have the same bas i s  patterns as the othe r 
spring wheat markets tested . 
Implicat ions to Producers and E levators . 
Two main implications came f rom· the s e  results . 
For both c la s s e s  of  wheat , the bas i s  was not a lways the 
nar rowe st in the de livery month . Thi s  may be caused by 
new c rop information inf luenc ing the bas i s . Second , the 
Port land and Sioux C i ty markets and the three South Dakota 
winter wheat markets f o l low patterns di f ferent from the 
rest . The d i f ference in the Port land market s  bas i s  may be 
caused by demand related export condi tions inf luenc ing i t s  
bas i s  and not the rest of the markets . The two S i oux City 
wheat c la s s  prices seem to be inf luenced by both the 
100 
winter and spr ing wheat markets . 
The three South Dakota winter wheat market s  seem 
to be inf luenced more by the spring wheat marke t than the 
winter wheat marke t . Producers may want to l ook at using 
the Minneapo l i s  spr ing wheat futures market to price the i r  
loca l  winter whe at . I f  marketing to S ioux C i ty , producers 
should look at both the winter and spring wheat marke ts in 
determining factors a f f ect ing the i r  wheat price s . 
Conc lus ions 
Several s igni f icant results were found in thi s 
chapter .  The three South Dakota spring wheat markets 
responded to dai ly changes in the futures a lmo s t  
immedi ate ly over the per iod s tudi ed . There was a decrease 
in the relations hip between dai ly price changes in the 
nearby future s and the three South Dakota winter wheat 
marke t s . Thi s  leads to the conc lus ion that the inf luence 
of the spr ing wheat futures market on these marke t s  has 
increased over the time period s tudied . 
The analys i s  of  variance tests ident i f ied 
marketing year and month as having a s igni f ic ant e f fect 
on the bas i s . Day of  the week was not a s i gni f i cant 
vari ab le in any of  the mode ls . 
The Wa l ler -Duncan test on means was used to test 
i f  any of the market ing years or monthly May bas i s  means 
were s igni f ic ant ly d i f ferent f rom each other . The results 
101 
showed that the bas i s  was at its narrowes t  pr ior to the 
de livery month f o r  both wheat markets . The b a s i s  patterns 
for the three South Dakota winter wheat marke t s  s eem to 
f o l low the bas i s  patterns of  the spring wheat marke t more 
than the winter wheat market . The pric ing of  both c la s se s  
of  wheat at S i oux C i ty seemed t o  b e  inf luenced b y  both 
wheat market s . F inal ly , Port land ' s  annual bas i s  patterns 
for both wheat markets were dif ferent f r om the r e s t  of  the 
markets . I t  was conc luded that thi s  was c aused by Port land 
be ing in a separate production region with separate infor­
mation af fecting its bas i s . 
The next chapter wi l l  use the tradi tiona l 
portfolio mode l to determine how e f f ec tive to 
futures market s  are at minimi zing price r i sk . An 
alternative approach was also used to determine the 
e f fects of  a nar r owing and widening bas is on the optima l 
hedging ratio . 
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standard e s t imation equations . 
The Portfo lio Approach 
Johnson , and Stein der ived the r i sk-minimi z ing 
ratio , b* , as being the s lope coe f f ic ient of an ordinary 
leas t square s regre s s ion of cash prices on future s  pr ices 
( 1 ) . The b *  repre sents the proportion of  the cash 
pos i tion that should be hedged . Brown reformulated the 
mode l in terms of returns and indicated that b *  should 
be formulated in terms of the variances and c ovar i ances of 
spot and futures returns ( 2 ) . Hi l l  and Schneewe i s  used 
price change s in the i r  analys i s  ( 3 ) . As pointed out by 
Brown , and Wi l son , the important i s sue is  the e s t imation 
of b* us ing something other than price leve l s . The 
analys i s  in thi s  paper used the price change method of  
e s t imating the optimal hedge ratio . Previous hedge ratios 
were c a lculated us ing the fol lowing equation : 
1 )  s = a + b F + e 
t t t 
Where : St = change in the spot price 
Ft = change in the futures price 
a , b  = e s t imated regre s s ion parame te r s  
c = error term 
t 
Thi s  equation can be expanded to inc lude more 
than one futures market pos i tion ( 4 )  . . To determine the 
opt ima l hedge ratios for each future s pos ition , the 
var iance of the returns equat ion is minimi zed by solving 
for the par t i a l  der ivatives for each market . The 
so lutions are equal to the optimal hedge ratios . 
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The coe f f icient of determination i s  equal to the 
measure o f  hedging e f f ectivene s s . The mea sure o f  hedging 
e f fectivene s s  i s  the percentage decrease in the spot 
price var i abi l i ty bec ause of the hedged pos i t ion re l ative 
to the unhedged pos it ion . 
·• P roblems o f  Previous ly Spec i f ied Regre s s ion Mode l 
P revious di scus s ions of the e s t imated optima l 
hedge ratios have large ly ignored the imp l ications of the 
e st imated intercept term . I n  their ana lys i s  o f  price 
change s between local and des tination cash markets , 
Schmies ing , B lank and Gunn discus sed how t�e intercept 
term wi l l  ref lect the time trend in the price r e lationship 
between two mar ke t s  ( 5 ) . Sto l l  has asserted that because 
the intercept term wi l l  ref lect any trends i n  the bas i s , 
the trend i n  the bas i s  wi l l  not bias the hedge ratio 
ana lys i s  ( 6 ) . 
The expectation i s  for the bas i s  to conve rge to 
e s sent ia l ly zero at de livery point s  dur ing the de livery 
month . However , thi s convergence does not have to be 
accomp l i s hed by an identical time trend for a l l  futures 
contrac t s . Cons ider Working ' s  bas ic s easona l mode l of the 
price relationships between the futur e s  and cash markets 
at the de livery point ( Figure 1 ) . Duri ng the narrowing of 
the bas i s , the intercept term wi l l  be pos it ive for the 
September and December contrac t s . For the March , May , and 
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regr e s s ion mode l s , the stabi lity of  the hedging 
coe f f ic ients c an be explic itly tested . I f  the hedge 
ratios are not s table , thi s would imply that r i s k  
minimi zation s tr ategie s  would have t o  b e  a ltered based on 
the predic table changes in the cash and 
'
tutures markets . 
Alte r i ng the Spec i f ication of the Portfolio Mode l 
The regres s ion mode l was respeci f ied to te s t  
exp l ic i t ly f o r  the exi s tence of  divergent t ime trends i n  
the c a s h  prices , and the stab i l i ty of the hedge ratio 
ac ros s widening and nar rowing bas i s  per iods . B i na ry 
variables for the intercept and s lope were introduced into 
the regre s s ion mode l to test the s tabi l i ty of the hedge 
ratios acr o s s  the narrowing and widening bas i s  per iods 
( 8 ) • 
The fol lowing regres s ion mode l was used to 
explic i t ly tes t  the hypothe s i s  di scus sed : 
2 )  S = a + b F + y Z + S Y Z + e 
t t t t t  t 
The intercept binary var iable ( Z  ) was used to tes t  the 
t 
e f fect of  the narrowing and widening of the bas i s  on the 
time trend in the c a s h  market . The intercept binary 
var iable was zero , when the bas i s  was e s t imated to be 
narrowing and equal to one , when the bas i s  was e s t imated 
to be widening . 
The s lope binary var i able ( Y  Z ) was used to 
t t 
determine whethe r  the hedge ratio was s table through 
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periods o f  a nar rowing and widening bas i s . As with the 
previous binary vari ab le , the binary var i ab le was equa l to 
zero dur ing the narrowing bas i s  period . Dur ing the 
widening · bas i s  period , the binary var i able was equa l to 
the change in the futures contrac t  price . 
The length of  t ime that the hedge exi s ted would be 
expected to e f fect the exi s tence o f  s igni f i c an t  time 
trends in the intercept terms . Hedges of  one week in 
length , such a s  those used by Brown , would not be expec ted 
to have s i gni f ic ant time trends as represented by the 
regre s s ion equation ' s  intercept ( 9) .  However ,  hedges of 
longe r time per i ods , like a month , would be more l i ke ly to 
have s igni f ic ant intercepts . Al so , the instab i l i ty of  the 
hedge ratios wou ld be expected to be higher on hedges of 
longer dur ation . 
Data and Methodo logy 
Wednesday cash market prices were col lec ted for 
hard red winter whe at and hard red spr ing whe a t . The 
prote in leve l for the hard red winter wheat was " ordinary" 
and the prote in leve l for the hard red spr ing wheat was 1 4  
percent . The period for which prices were c o l lected was 
July 1 ,  198 0 to June 30 , 198 5 . 
Four c a s h  markets were se lected for e ach c la s s  of 
wheat . One c a s h  market was a de l ivery point f o r  the 
inherent futures marke t . A second cash marke t was a ma j or 
export marke t f o r  the spec i f ied c la s s  of wheat . The 
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remaining two marke ts were local cash markets for the 
speci f i ed c la s s  o f  wheat . 
The four spr ing wheat markets were : ( 1 ) 
Minneapo l i s , Minne sota ; ( 2 )  Port land , Oregon ; ( 3 )  S ioux 
City ,  I owa ; and ( 4 )  Aberdeen , South Dakota .  Minneapo l i s  
i s  a de livery point f o r  the Minneapo l i s  G r a i n  Exchange ' s  
hard red spr ing wheat contract . Portland i s  a ma j or 
export port for spring wheat . Sioux C i ty and Aberdeen 
were se lected as the local cash markets . 
The four winter whe at markets were Kansas C ity ,  
the Gul f , S i oux C i ty and Aberdeen . Kansas City i s  the 
de l ivery point for the Kansas City Board of Trade hard red 
winter wheat futures contract . The Gul f  is the ma j or 
expor t port for thi s c la s s - of wheat . S ioux C i ty and 
Aberdeen were again se lec ted as the loc a l  cash markets . 
Hedges o f  one week and one month in length were 
analyzed . The nearby futures contract price s e r i e s  was 
created by merging a l l  nearby futures contracts into one 
price series . The de live ry month was exc luded from thi s  
price series . The series was f i r s t  di ff erenced t o  c a l ­
culate the weekly hedge ratios and fourth di f ferenced to 
c a lculate the monthly hedge rat ios . The May future s  con­
tract pr ice series wa s found by di f ferenc ing e ach May 
contract according to the length of the hedge and then 
merging the contracts together . 
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The f ir s t  set of regres s ions analyzed were the 
futures and c a s h  price series us ing futures prices f rom 
the nearby future s  contracts . Both the regre s s ion mode l 
contained in the previous research ( equat ion 1 )  and the 
revised regre s s ion mode l ( equation 2 )  were used to e s t ­
imate the weekly optimal hedge ratios o n  the inher ent 
market . Next , monthly hedge ratio e s t imate s , us ing the 
revi sed regres s i on mode l , were ca lculated on the nearby 
future s cont ract s  for inherent hedges and c ro s s - hedge s . 
The remaining analys i s  was used to ca lculate 
weekly and monthly hedge ratios on the May futures 
contrac t s . I nherent hedges and cro s s -hedges were 
calculated us ing the revi sed regre s s ion mode l . 
For a l l  the revi sed regre ss ions e s t imated us ing 
equation 2 ,  the market ing year was divided into two 
per iods bas ed on the bas i s  trend during spec i f i c  months . 
The narrowing bas i s  pe riods were Septembe r  through 
February for the winter wheat and September through Apr i l  
f o r  spr ing wheat . The remaining months were c las s i f ied as 
be ing the widening bas i s  per i ods . For cros s - hedge s , the 
c las s i f ication s cheme for the futures market was used to 
determine the binary var iables . 
Empi rical Re sults 
Based on the inherent nearby futures cont r act , the 
e s t imated hedge iat ios , for both regres s ion mode l s , we re 
s igni f ic ant ly l e s s  than one for the weekly hedges based on 
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the nearby inherent futures contract ( Tables 5 . 1  & 5 . 2 ) . 
Thi s  would imply that to minimi ze r i s k , the hedger would 
not hedge his ent i re cash post ion . Although the binary 
intercepts were a l l  ins igni ficant and therefore indicating 
a lack o f  t ime trend in the cash market price , a number of 
the binary s lope coe f f icients were s igni f icant ( a l l  the 
winter wheat markets and the S ioux City spring wheat 
market ) .  Duri ng the period of  a widening bas i s , the 
pos itive c oe f f ic ients would indicate the hedge ratio would 
have to be inc reased during thi s per iod . 
The hedge r atios being di f ferent from one at all 
of  the markets is cons i s tent with previous research con­
duc ted by Wi l son ( 1 0 ) . However ,  the low hedge ratios for 
winter wheat were o f  concern . An analys i s  of dai ly price 
change s between dai ly de livery point cash prices and near ­
by futures pr ices was done in chapter four . The results 
revea led the re lationships between the winter wheat c ash 
prices and nearby Kans as City Board of Trade futures 
contracts to be lower and more unstable than the re lation­
s hips as soc iated with the Minneapol i s  future s contrac t  and 
the spr ing wheat price s . 
For the e s t imates invo lving monthly hedges o f  
the nearby contracts , a ma j or divergence was found between 
the spr ing wheat and winter whe at ana lys i s  ( Tab les s . 3  and 
5 . 4 ) . The hedge ratios for hedges on the Minneapoli s 
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Tab le 5 . 1 :  Ordinary Least Squares E s t imate of Weekly Hedge 
Ratios on Kansas City ( KC )  and Minneapo l i s  ( MPLS ) 
Nearby Futures Contrac t s  for July 1 ,  1 9 8 0  to June 3 0 , 
1 9 8 5 . 
Cash • of F 
Market Equation Cbs . test DW R 2  
Winter Whea t  C a s h  and Futures Markets a/ 
Kansa s  C i ty - . 1 1 + . 5 8KC 2 5 9  1 7 3 . 7  2 . 3  . 4 0 
( 0 4 1 ) ( .  0 4 ) * 
Gul f  - . O S + . 6 4KC 2 5 9  2 0 3 . 3  2 . 4  . 4 4 
( 0 4 1 ) ( .  0 4 ) * 
S ioux C i ty . 0 2 + . 5 9 KC 2 5 9  1 0 2 . 7  2 . 2  . 2 8 
( 5 9 )  ( 0 0 6 ) * 
Aberdeen - . 1 0 + . 4 7 KC 2 5 9  8 6 . 9  2 . 0  . 2 5 
( 0 4 7 ) ( . O S ) *  
Spring Wheat Cash and Futures Markets a/ 
Minneapol i s  . 0 1 + . 7 8MPLS 2 5 9  2 8 3 . 6  2 . 2  . 5 1 
( .  3 2 ) ( .  0 4 ) * 
Portland - . 0 6 + . 7 7MPLS 2 5 9  3 5 0 . 6  1 . 8  . 5 6 
( .  2 9 ) ( .  0 4 ) * 
S ioux City . 1 2 + . 7 8 MPLS 2 5 9  1 9 3 . 2  2 . 2  . 4 1 
( .  4 0 ) ( .  0 6 ) * 
Aberdeen . 0 1 + . 7 3 MPLS 2 5 9  2 8 8 . 2  2 . 2  . 5 1 
( 0 3 1 ) ( . 0 4 ) *  
a /  S tandard error s of t he coe f f ic ients are presented in the 
parentheses . A. " * "  indicates that a intercept o r  b inary 
var i ab le coe f f i ci ent are s igni f icant ly dif ferent than 0 o r  the 
s lope is s igni f ic ant ly di f f e rent than 1 at the 9 5 \  leve l . 
Table 5 . 2 :  Ordinary Least Squares Estimate of Weekly Hedge 
Ratios on Kansas C i ty ( KC )  and Minneapo l i s  ( MPLS ) 
Nearby Futures Contrac ts with S lope and I ntercept 
B inary Var i ab le s  for July 1 ,  1 9 8 0  to June 3 0 , 1 9 8 5 .  
Cash � of F 
Market Equation a /  Cbs . test DW 
Winter Wheat Cas h and Futures Markets b/ 
Kansas C i ty . 3 0 - . 7 4 I D+ . 4 8KC+ . 2 8SD 2 5 9  6 3 . 7  2 . 2  
( . 5 6 ) ( .  8 1 )  ( .  0 5 ) * ( .  0 9 ) * 
Gul f  . 1 2 - . 2 1 I D+ . 5 0 KC +  . 3 8 SD 2 5 9  7 8 . 0  2 . 2  
( . 5 6 )  ( .  8 0 ) ( .  0 5 ) * ( . 0 9 ) *  
S ioux C i ty . 2 3 - . 2 5 I D+ . 4 2 KC+ . 4 6 SD 2 5 9  4 1 . 2  2 . 2  
( .  7 3 ) ( 1 . 1 )  ( .  0 7 ) * ( . 1 2 )  * 
Aberdeen . 1 9 - . 5 2 I D +  . 3 7KC+ . 2 8SD 2 5 9  3 2 . 2  2 . 0  
( .  6 5 ) ( .  9 3 ) ( .  0 6 ) * ( . 1 0 )  * 
Spr ing Wheat Cash and Futures Markets b/ 
Minneapo l i s  . s o - 1 . 3 0 ID+ . 7 6MPLS+ . 0 3 SD 2 5 9  9 6 . 8  2 . 2  
( .  4 0 ) ( .  6 9 ) ( .  0 6 ) * ( .  0 9 ) 
Port land . 2 5 - . 9 3 ID+ . 7 8MPLS - . 0 3 SD 2 5 9  1 1 7 . 7  1 . 9  
( .  3 6 ) ( .  6 1 )  ( . 0 5 ) *  ( . 0 8 )  
S ioux C i ty . 3 8 - . 4 8 I D+ . 6 7MPLS+ . 2 9SD 2 5 9  6 8 . 1  2 . 1  
( .  4 9 ) ( .  8 4 )  ( .  0 7 ) * ( . 1 1 )  * 
Aberdeen . 4 4 - 1 . 2 0 ID+ . 7 2MPLS+ . 0 3 SD 2 5 9  9 7 . 9  2 . 1  
( .  3 8 ) ( .  6 5 ) ( .  0 5 ) * ( .  0 9 ) 
R2 
. 4 3 
. 4 8 
. 3 3 
. 2 8 
. 5 2 
. 5 7 
. 4 3  
. 5 2 
a /  ID is an intercept dummy and SD i s  a s lope dummy .  The two 
marketing yea r  per i ods for spring wheat we re September to May and 
May to September and for winter wheat , September to March and 
Marc h to September .  
b /  Standard errors o f  the coe f f ic ients are presented in the 
parenthe s e s . A. " * "  ind i cates that a intercept or binary variab le 
coe f f ic ient is s igni f icant ly di f f erent than 0 or the s lope i s  
s igni f ican t ly di f f erent than 1 a t  the 9 5 \  leve l . 
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Table 5 . 3 :  OLS E s t imate of Monthly Hedge Ratios on Kansa s  C i ty 
( KC )  and Minneapo l i s  ( MPLS J Nearby Futures Contracts 
with S lope and I nt ercept Binary Var iables for July 1 ,  




Kansa s  C i ty 
Gul f  
Sioux C i ty 
Aberdeen 
Spr ing Wheat 
Minneapo l i s  
Port land 
S ioux C i ty 
Aberdeen 
Equation a /  
Cash and Futures Markets b /  
1 . 5 3 - 3 . 3 I O+ . 7 1KC - . 0 4 SO 
( . 9 0 ) ( 1 . 3 ) *  ( . 0 5 ) *  ( . 0 8 )  
1 . 5 5 � 3 . 3 I O+ . 7 3 KC+ . 0 2 SO 
( . 9 0 ) ( 1 . 3 ) *  ( . 0 5 ) *  ( . 0 9 ) 
1 . 7 5 - 2 . 9 I O+ . 5 7KC+ . 2 6 SO 
( 1 . 2 0 )  ( 1 . 7 )  ( . 0 7 ) *  ( . 1 1 ) *  
. 8 1 - 2 . 5 I O+ . 3 3 KC+ . 0 2SO 
( 1 . 2 0 )  ( 1 . 8 )  ( . 0 7 ) *  ( . 1 1 ) 
C a s h  and Futures Marke t s  b /  
1 . 8 3 - 5 . 8 I O+ . 9 4MPLS - . 3 6SO 
( . 6 3 ) *  ( 1 . 1 ) *  ( . 0 6 ) ( . 0 9 ) *  
1 . 4 4 - 5 . 9 I O+ . 9 0MPLS - . 2 9SO 
( . 6 6 ) *  ( 1 . 2 ) *  ( . 0 6 ) ( . 1 0 ) *  
1 . 2 4 - 2 . 1 I O+ . 9 1MPLS - . 0 6 SO 
( . 8 7 )  ( 1 . 5 )  ( . 0 7 ) ( . 1 3 ) 
1 . 8 9 - 5 . 7 I O+ . 9 3 MPLS - . 3 8 SO 
( . 5 9 ) *  ( 1 . 0 ) *  ( . 0 5 ) ( . 0 9 ) *  
It of 
Obs . 
2 5 6  
2 5 6  
2 5 6  
2 5 6  
2 5 6  
2 5 6  
2 5 6  
2 5 6  
F 
Tes t  OW 
9 5 . 1  
1 0 8 . 9  
5 0 . 5  
1 3 . 2  
1 2 8 . 8  
1 1 0 . 1  
6 9 . 4  
1 3 8 . 9  
. 7 9 
. 9 0 
. 7 1 
. 5 7 
. 8 1 
. 6 5 
. 6 3 
. 8 4 
R 2  
. 5 3 
. 5 7 
. 3 8 
. 1 4 
. 6 0 
. 5 5 
. 6 9 
. 6 1 
a/ IO is an intercept dummy and SO is a s lope dummy .  The two 
market ing yea r  per iods for spr ing wheat we re September to May and 
May to September and f o r  winter wheat , September to March and 
March to September .  
b /  Standard e r r o r s  o f  t he coe f f ic ients are presented in the 
parenthes e s . A " * "  indicates that a intercept or binary var i able 
coe f f ic ient i s  s igni f i c an t ly dif fe rent than 0 or the s lope i s  
s igni f ic ant ly d i f ferent than 1 a t  the 9 5 % leve l . 
Tab le 5 . 4 :  OLS E s t imate of Monthly Cross-Hedge Ratios on Kansas 
C i ty ( KC )  and Minneapo l i s  ( MPLS ) Nearby Futur e s  
Contr ac t s  w i t h  S lope and I n tercept Binary Var i ab le s  
f o r  July 1 ,  1 9 8 0  t o  June 3 0 , 1 9 8 5 . 
cash * of F 
Marke t Equation a/ Obs . Tes t  OW R 2  
Winter Whe at Cash and Spr ing Wheat Futures Market s  b /  
Kansas C i ty 1 .  3 0  - 5 . 1 IO+ . 9 1MPLS - . 3 5 SO 2 5 6  6 5 . 7  . 6 0 . 4 2 
( .  8 4  J ( 1 .  5 )  * ( . 0 7 )  ( . 1 3 )  * 
Gulf . 7 6 - 3 . 4 I O+ . 8 8MPLS - . 2 8 SO 2 5 6  5 3 . 5  . 6 2 . 3 7 
( .  9 0 ) ( 1 .  6 )  * ( .  0 8 ) ( . 1 4 )  * 
S ioux C i ty 1 .  7 5  - 4 . 3 I O+ . 9 1MPLS - . 0 9SD 2 5 6  5 4 . 0  . 8 0 . 3 8 
( 1 .  0 )  ( 1 .  8 )  * ( .  0 9 )  ( . 1 5 ) *  
Aberdeen 2 . 7 6 - 8 . 5 I O+ . 8 6MPLS - . 2 8 SD 2 5 6  7 5 . 7  . 6 7 . 4 6 
( .  8 2 ) ( 1 .  4 )  * ( .  0 7 ) ( . 1 2 ) *  
Spr ing Wheat cash and Winter Whe a t  Futures Marke t s  b /  
Minneapo l i s  - . 9 0 + . 7 6 I O+ . 3 5Kc - . o s so 2 5 6  1 4 . 7  . 6 0 . 1 5 
( 1 . 1 0 )  ( 1 .  6 )  ( .  0 6 ) * ( . 1 0 )  
Portland - . 9 4 - . 0 8 I D+ . 4 3 KC - . 1 4 SD 2 5 6  2 0 . 3  . 5 4 . 2 0 
( 1 . 1 0 )  ( 1 .  5 )  ( .  0 6 ) * ( . 1 0 )  
S ioux C i ty . 5 2 - l . l iD+ . 3 6 KC . 0 9SD 2 5 6  1 5 . 2  . 5 9 . 1 5 
( 1 .  3 0 ) ( 1 .  8 )  ( .  0 7 ) * ( . 1 2 )  
Abe rdeen - . 4 6 + . 1 2 I O+ . 3 8KC - . 0 9SD 2 5 6  1 7 . 5  . 6 0 . 1 7 
( 1 . 0 0 )  ( 1 .  5 J ( . 0 6 ) *  ( .  0 9 ) 
a/ ID is an i ntercept dummy and SO is a s lope dummy .  The two 
marke t i ng yea r  periods for spr ing wheat we re September to May and 
May to September and f o r  winter wheat , Sep tember to March and 
March to September . 
b /  Standard e r r o r s  of the coe f f ic ients are p re sented in t he 
parenthese s .  A " * "  indicates that a intercept or binary var i ab le 
coe f f ic ient are s i g n i f i c antly di f f e rent than 0 or the s lope i s  
s igni f icantly di f f erent t han 1 a t  t h e  9 5 %  leve l . 
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futures marke t were equal to one dur ing the narrowing 
bas i s  per i od . The winter wheat futures cont r ac t s  had low 
hedge ratios and thi s was particulari ly t rue the f ar ther 
geographic a l ly north the winter wheat marke t . For 
example , the hedge ratio for the S ioux C i ty winter wheat 
marke t  and the Kans as C i ty Future s  market was equ a l  to 
. 5 7 .  The hedge r atio for the Sioux C i ty winter wheat 
market and the Minneapo l i s  futures market was equal to 
. 9 1 .  
Thi s re sult was cons i stent with ac tual industry 
prac t ice . The Aberdeen market ' s  hedge ratio was . 3 3 for 
an inherent hedge for winter wheat and . 8 6 for a c ro s s ­
hedge o n  the Minneapol i s  market . Tradi tiona l ly ,  the 
argument has bee n  that a wheat c la s s  should be hedged on 
the inherent futures market . Because of the contradictory 
results with the tradi tional wisdom , the grain merchan­
diser for the Abe rdeen market was contacted . The merchan­
diser indicated that the e levator was us i ng the 
Minneapol i s  futures contract ins tead of  the Kans a s  City 
contrac t  ( 1 1 ) . He indicated that the loc a l  spati a l  market 
f or winter wheat was dominated by the pric ing struc ture 
for spring wheat . 
May Contract Ana lys i s  
Monthly and weekly hedge ratios on the May futures 
contracts were analyzed in the remaining ana lys i s . The 
weekly hedge ratio results are found in Tables 5 . 5  and 
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Table 5 . 5 :  OLS Estimate o f  Weekly Hedge Ratios on Kansa s  C i ty ( KC )  
and Minneapol i s  ( MPLS ) May Futures Contrac t s  with S lope 
and Intercept Binary Vari ables for July 1 ,  1 9 80 to June 
3 0 , 1 9 8 5 . 
Cash t o f  F 
Market Equation a /  Obs . Tes t  OW R 2  
Winter Whea t  C a s h  a n d  Futures Markets b/ 
Kansas C i ty 1 .  3 0  - 2 . 1 1 0+ . 7 8KC - . 0 6 SD 2 5 6  8 7 . 7  2 . 1  . 5 3 
( . 5 1 ) *  ( . 7 5 ) *  ( . 0 6 ) *  ( .  0 9 ) 
Gul f  1 . 10 - 1 . 3 I D+ . 7 5 KC - . 0 6 SO 2 5 6  6 1 . 7  2 . 1  . 4 4 
( . 5 8 ) ( .  8 6 ) ( . 0 7 ) *  ( . 1 1 )  
Sioux C i ty 1 . 1 0 - 1 . 8 I D+ . 7 0 KC - . 0 3 SO 2 5 6  3 5 . 2  2 . 1 . 3 1 
( .  7 4 ) ( 1 . 1 )  ( . 0 9 ) *  ( . 1 3 )  
Aberdeen . 9 1 - 1 . 6 IO+ . 5 5KC - . 0 4SD 2 5 6  2 6 . 8  1 . 8  . 2 6 
( . 6 6 )  ( .  9 7 ) ( . 0 8 ) *  ( . 1 2 )  
Spring Wheat Cash and Futures Markets bl 
Minneapol i s  1 . 1 0 - 3 . 7 0 IO+ . 7 7MPLS - . 3 7SD 2 5 6  5 5 . 7  2 . 3  . 4 2 
( . 4 5 ) *  ( . 9 0 ) *  ( . 0 6 ) *  ( . 1 1 ) *  
Portland . 8 3 - 2 . 7 0 I D+ . 7 6MPLS - . 5 7 SD 2 5 6  5 4 . 7  2 . 1  . 4 2 
( . 4 1 ) *  ( '. 8 2 ) *  ( . 0 6 ) *  ( . 1 1 )  * 
S ioux City . 9 0 - 2 . 9 ID+ . 7 5MPLS - . 2 4SO 2 5 6  3 8 . 5  2 . 1  . 3 4 
( . 5 4 )  ( 1 . 1 )  * ( .  0 8 ) * ( . 1 4 ) •  
Aberdeen . 9 6 - 3 . 4 0 ID+ . 7 4MPLS - . 2 6 SO 2 5 6  6 0 . 1  2 . 2  . 4 3 
( . 4 2 ) *  ( . 8 4 )  * ( . 0 6 )  * ( . 1 1 ) *  
a /  I O  i s  an intercept dummy and SD i s  a s lope dummy .  The two 
marketing year periods for spring wheat were September to May and 
May to September and f o r  winter wheat , September to March and 
March to September . 
b/ Standard errors of the coe f f icients are presented in t he 
parenthe s e s . A " * "  indicates that a intercept or binary var i ab le 
coe f f icient is s ign i f i c an t ly di f ferent than 0 or the s lope is 
s i gni f ic ant ly d i f ferent t han 1 at t he 95% leve l .  
Table 5 . 6 :  OLS Estimate o f  Weekly Cros s - Hedge Ratios on Kansas C i ty 
( KC )  and Minneapo l i s  ( MPLS ) May Futures Contracts w ith 
S lope and I n tercept B inary -Var i ab les for July 1 ,  1 9 8 0  to 
June 3 0 , 1 9 8 5 . 
Cash * of F 
Market Equation a /  Obs . Te st ow R2 
Winter Wheat Cash and Spring Wheat Futures Markets b/ 
Kansas C i ty . 6 3 - 2 . 1 0 IO+ . 9 1MPLS - . 6 1SD 2 5 6  6 1 . 4  1 . 9  . 4 4 
( . 4 7 )  ( .  9 3 ) * ( . 0 7 )  ( . 1 2 )  * 
Gulf . s o - l . 2 ID+ . 8 9MPLS - . 6 8 SO 2 5 6  4 1 . 1  1 . 9  . 3 7 
( . 5 3 )  ( 1 . 1 )  ( .  0 8 ) ( . 1 3 ) *  
S ioux C i ty . 8 1 - 2 . 8 ID+ . 8 8MPLS - . 4 950 2 5 6  3 4 . 2  2 . 1  . 3 1 
( .  6 3 ) ( 1 . 2 ) *  ( .  0 9 ) ( . 1 5 ) *  
Aberdeen 1 .  2 0  - . 4 4 I O+ . 7 6MPLS - . 2 2SD 2 5 6  4 8 . 6  2 . 0  . 3 9 
( . 5 1 ) *  ( 1 . 0 0 )  ( . 0 7 ) *  ( . 1 3 )  
Spring Wheat Cash and Winter Wheat Future s  Markets b/ 
Minneapo l i s  . 5 1 - . 6 1 I D+ . S O KC - . l S SO 2 5 6  2 0 . 3  2 . 2  . 2 1 
( .  6 3 ) ( .  9 2 ) ( .  0 7 ) * ( . 1 1 )  
Port land . 4 1 - . 3 3 ID+ . 5 2KC - . 1 6 SO 2 5 6  2 7 . 7  2 . 0  . 2 7 
( • 5 5 ) ( .  8 1 ) ( .  0 6 ) * ( . 1 0 ) 
S ioux C i ty . 9 3 - 1 . S I D+ . 5 4KC - . O l SO 2 5 6  2 6 . 9  2 . 0  . 2 6 
( . 6 7 ) ( . 9 9 )  ( . 0 8 )  * ( . 1 2 )  
Aberdeen . 6 2 - . 9 0 1 0+ . 5 7KC - . 2 0 SD 2 5 6  3 0 . 5  2 . 0  . 2 9 
( . 5 6 ) ( .  8 3 ) ( .  0 7 ) * ( . 1 0 )  * 
a/ ID is an intercept dummy and SO is a s lope dummy .  The two 
market i ng yea r  per iods f o r  spring wheat were September to May and 
May to September and f o r  winter wheat , September to March and 
March to September .  
b /  Standard e rrors o f  the coe f f ic ients are presented in the 
parentheses . A " * "  indic ates that a intercept or binary var i ab l e  
coe f f ic ient i s  s igni f i cant ly d i f ferent than 0 or t h e  s lope i s  
signi f ic ant ly d i f f erent than l �t t h e  9 5 %  leve l . 
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Table 5 . 7 :  OLS E s t imate of Monthly Hedge Ratios on Kansas C i ty 
( KC )  and Minneapo l i s  ( MPLS ) May Futures Cont r ac t s  
with S lope a n d  Intercept Binary Var iables for July 1 ,  
1 9 8 0  to June 3 0 ,  1 9 8 5 . 
Cash 
Market 
W inter Wheat 
Kansas C ity 
Gulf 
S ioux C i ty 
Aberdeen 
Spr ing Wheat 
Minneapo l i s  
Port land 
S ioux C i ty 
Aberdeen 
Equation a /  
cash and Futures Markets b/ 
5 . 0  - 6 . 7 ID+ . 6 8 KC - . 0 4SO 
( . 9 4 ) *  ( 1 . 4 ) *  ( . 0 5 ) *  ( . 0 9 )  
4 . 7  - 5 . 6 I O+ . 6 3 KC - . 0 1 SO 
( 1 . 1 ) *  ( 1 . 6 ) *  ( . 0 5 ) *  ( . 0 9 ) 
5 . 0  - 9 . 6 I D+ . 6 2KC - . 0 8 SO 
( 1 . 3 ) *  ( 1 . 9 ) *  ( . 0 6 ) *  ( . 1 2 ) 
2 . 4  - 3 . 6 IO+ . 3 1KC - . O lSO 
( 1 . 3 )  ( 2 . 0 )  ( . 0 7 ) *  ( . 1 3 ) 
Cash and Futures Markets b /  
3 . 7 0 - l l . 3 ID+ . 6 8MPLS - . 4 0 SO 
( . 7 8 ) *  ( 1 . 6 ) *  ( . 0 6 ) *  ( . 1 0 ) *  
3 . 4 0 - 1 0 . 1 I O+ . 6 9MPLS - . 3 2SO 
( . 7 0 ) *  ( 1 . 5 ) *  ( . 0 5 ) *  ( . 0 9 ) *  
3 . 4 0  - 1 1 . 3 10+ . 7 3 MPLS - . 1 8SO 
( . 9 7 ) *  ( 2 . 1 ) *  ( . 0 7 ) *  ( . 1 3 ) 
3 . 8 0 - 1 2 . 4 I D+ . 6 5MPLS - . 3 8SO 
( . 6 9 ) *  ( 1 . 5 ) *  ( . 0 5 ) *  ( . 0 9 ) *  
It of F 
Obs . Tes t  
2 2 0  
2 2 0 
2 2 0  
2 2 0  
2 2 0  
2 2 0  
2 2 0 
2 2 0 
8 8 . 1  
6 7 . 1  
3 8 . 4  
1 0 . 3  
6 8 . 1  
8 3 . 9  
5 4 . 0  
8 4 . 7  
DW 
. 6 8 
. 7 0 
. 6 1 
. 6 2 
. 8 2 
. 8 6 
. 6 6 
. 8 6 
R 2  
. 5 5 
. 4 7 
. 3 5 
. 1 3 
. 4 9 
. 5 4 
. 4 3 
. 5 4 
a/ IO is an intercept dummy and SO is a s lope dummy .  The two 
marketing year per iods for spring wheat we re September to May and 
May to September and for winter wheat , September to March and 
March to September .  
b /  S tandard errors o f  the coe f f ic ients are presented in the 
parentheses . A " * "  indicates that a intercept or binary v a r i ab le 
coe f f i c ient is s igni f i cant ly d i f f erent than 0 or the s lope i s  
s igni f ic ant ly di f f erent than 1 at the 9 5 \  leve l . 
Table 5 . 8 :  OLS Estimate of Monthly Cros s - Hedge Rat ios on Kansas 
C i ty ( KC )  and Minneapo lis ( MPLS ) May Futures Contrac t s  
w i t h  S lope and I ntercept B i nary Var iables f o r  July 1 ,  
1 9 8 0  to June 3 0 ,  1 9 8 5 . 
Cash 
Market 
Winter Whea t  
Kansas C i ty 
Gul f  
S ioux C i ty 
Aberdeen 
S p r i ng Wheat 
Minneapo l i s  
Port land 
Sioux C i ty 
Aberdeen 
Equation a /  
It o f  F 
Obs . Tes t  
C a s h  and Spr ing Whea t  Futures Markets b /  
3 . 7 0 - 8 . 2 I D+ . 7 5MPLS - . 5 0 SD 2 2 0 5 9 . 3  
( . 8 7 ) *  ( 1 . 9 ) *  ( . 0 6 ) *  ( . 1 2 ) *  
3 . 2 0 - 4 . 5 I D+ . 7 0MPLS - . 6 4SO 2 2 0  3 9 . 7  
( . 9 6 ) *  ( 2 . 1 ) *  ( . 6 4 ) *  ( . 1 3 ) *  
4 . 1  - 1 4 . 9 10+ . 7 6MPLS - . 4 3 SO 2 2 0  5 2 . 7  
( 1 . 1 ) *  ( 2 . 2 ) *  ( . 0 7 ) *  ( . 1 4 ) *  
4 . 5 0 - 1 5 . 1 ID+ . 6 0MPLS - . 4 2SO 2 2 0  4 6 . 7  
( . 9 2 ) *  ( 1 . 9 ) *  ( . 0 6 ) *  ( . 1 2 ) * 
Cash and W inter Wheat Futures 
1 . 1  - . 1 9 I D+ . 3 9KC - . 1 1SD 
( 1 . 1 )  ( 1 . 8 0 )  ( . 0 6 ) *  ( . 1 1 )  
1 . 5  - . 4 1 I D+ . 4 8 KC - . 2 4 SO 
( 1 . 1 )  ( 1 . 6 0 )  ( . 0 6 ) *  ( . 10 ) *  
3 . 2  - 5 . 3 I D+ . 4 9KC - . 0 4 SD 
( 1 . 3 ) *  ( 2 . 1 ) *  ( . 0 7 ) *  ( . 1 2 )  
1 . 5  - 1 . 3 I D+ . 3 9KC - . 0 8 SO 
( 1 . 1 )  ( 1 . 6 )  ( . 0 5 ) *  ( . 1 0 ) 
Markets b /  
2 2 0 1 5 . 8  
2 2 0  2 8 . 0  
2 2 0  2 2 . 2  
2 2 0  1 9 . 4  
DW 
. 6 5 
. 6 4 
. 6 7 
. 8 0 
. 6 5 
. 6 8 
. 5 8 
. 6 4 
R 2  
. 4 5 
. 3 5 
. 4 3 
. 4 0 
. 1 8 
. 2 8 
. 2 4 
. 2 2 
a/ ID i s  an intercept dummy and SD is a slope dummy .  The two 
marketing year per iods for spring wheat were September to May and 
May to Septembe r  and for winter wheat ,  September to March and 
March to September .  
b /  Standard errors o f  the coe f f ic ients are presented in the 
parentheses . A " * "  indicates that a intercept or binary var i ab l e  
coe f f ic ient i s  s ignif i cant ly dif ferent than 0 or t h e  s lope i s  
s igni f icant ly d i f ferent than 1 a t  the 9 5 \  leve l . 
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5 . 6 .  The monthly hedge ratio results are found in Tables 
5 . 7  and 5 . 8 .  Mos t  of  the hedge ratios were again 
s igni f icant ly les s  than one . Thi s  means that the entire 
cash pos ition would not be hedged to minimi ze r i s k . The 
analys i s  again conf i rmed the strong t ime trends in the 
cash markets ,  e s pec i a l ly in the monthly hedge s . These 
s trong t ime trends in the monthly hedges may be c aused by 
larger f luc tuations in the bas i s  that c an occur in a month 
as compared to a week . I nstabi l i ty in the hedge ratios 
during the widening bas i s  per iod was evident when the 
hedge was p laced on the Minneapo l i s  Future s  marke t . Thi s  
instab i l i ty i n  the hedge ratios during a widening bas i s  
could b e  c aused by the large magnitude of  the bas i s  change 
in a short per i od of time .-
Conc lus ions 
The traditiona l regres s ion mode l used to e s t imate 
hedge ratios doe s  not explic i t ly tes t  two ma j or 
hypothe s i s . The f ir s t  hypothes i s  invo lve s the recogni tion 
of potent i a l ly s igni f icant t ime trends in the cash 
market dur ing the narrowing and widening of  the bas i s . 
The second hypothe s i s  invo lve s the imp l i c i t  as sumption 
that hedge rat i o s  are stab le throughout the marke t i ng 
year , independent of the trends in the bas i s . 
By us ing intercept and s lope binary var iab le s , the 
exi s t ance of trend var iab les in the bas i s  and s tabi l i ty in 
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the hedge ratio can be explic i t ly tes ted . An analys i s  of 
the hard red spring wheat and hard red winter wheat market 
revealed the exi stence of s ignf icant ly di f f erent t ime 
trends in the cash market during the narrowing bas i s  
per iod ver sus a widening bas i s  per iod . S igni f icant time 
trends var i ab le s  were found in the month ly hedge s . The se 
results may be c aused by the longer length of  time ( one 
month compared to one week ) in which the bas i s  may 
f luctuate . Also , hedge ratios were found to be more 
unstable the longer the hedge . Spr ing wheat hedge ratios 
were found to be more uns table during the widening bas is 
period . Thi s may be caused by the large magnitude on the 
bas i s  change in a short period of time . 
I n  addi t ion , evidence was found that producers of 
winter wheat in the northern Great P lains may be able to 
hedge more e f f ec tive ly on the Minneapo l i s  spring wheat 
contrac t . Thi s was found to be c aused by the s trong 
spatial market o f  spring wheat inf luenc ing winter wheat 
rai sed on the nor thern Great Plains . 
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CHAPTER S I X  
SUMMARY , CONCLUS ION AND NEEDS FOR FURTHER RES EARCH 
I ntroduct ion 
The ma j or purpose of thi s the s i s  was to analyze 
the price relationships that exi st between South Dakota 
wheat markets and other wheat markets . Hard red winter 
and hard red spr ing wheat prices were ana lyzed to dete r ­
mine the p r i c e  re lationships f o r  the two c la s se s  o f  wheat . 
Hopefully , thi s  information on the wheat price relation­
ships wi l l  be of  as s i s tance to produc e r s , grain me rchants , 
and po licy maker s  in the i r  dec i s ion making . The next 
section i s  a summary of the results re lated to the the s i s  
ob j ective s . Imp l ications of the research and sugges tions 
for further research are covered in the rest of the 
chapter . 
Summary of Results Re lated to The s i s  Obj ective s  
The f i r s t  the s i s  obj ective was t o  determine the 
price leade r - f o l lower relationships among South Dakota 
whe at marke t s , domes t ic de s tinat ion and expor t  por t  
markets . Grange r caus a l i ty tes ts were used to determine 
i f  the theoretical expectations of price leade r - fo l lower 
relationships exi s ted in the hard red winter wheat and 
hard red spr ing wheat markets . 
The expec tat ions for s igni f ic ant one -way 
caus a l i t i e s  were found to be correct for winter wheat 
export and de s t ination markets . The export por t s  were 
found to be price leaders for the dome s t i c  de s t inat ions . 
Also , s igni f ic ant instantaneous caus a l i ty was found for 
all biva r iate compar i s ons in the winter wheat market . 
The se results are cons is tent with expectations that the 
maj or i ty of price changes in a competitive market 
s t ructure occur the s ame day . 
The theo retical expectations about the price 
leade r - fo l lowe r re lationships were not found to be correct 
in the spr ing wheat market . One reason may be the 
ins tab i l i ty of prote in premiums and the sma l l e r  geographic 
area of the spring wheat market as compared to the winter 
wheat market . Supply s ide information and ins tabi l i ty in 
prote in premium pric ing may have greater inf luence on the 
price leader - f o l lower relat ionships in the spr ing wheat 
market . S igni f ic ant instantaneous c ausa l ity was found for 
a l l  bivari ate compari sons in the spring wheat market . 
The loca l markets we re found to be price leader 
for the de st inat ion marke ts for both c las s e s  of  wheat . 
I ns tead o f  being pr ice leaders , it  was conc luded that the 
loc a l  market s  might have been more e f f icient users of  
pr ice informat ion . Thi s was like ly c aused by the 
geographic location of the S . D .  markets . The S . D . markets 
are located between the two ma j or export markets ana lyzed 
in thi s s tudy . The South Dakota markets may be able react 
to pric ing informat ion coming f rom two direct i ons more 
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e f f ic ient ly as  compared to marke ts dominated by one export 
market . Also , the South Dakota markets are owned by the 
South Dakota Wheat Growe r s . The Wheat Growe r s  are a ma j or 
grain merchandi s e r  o f  winter wheat and spring wheat . 
Supply s ide information avai labi lity also may provide 
these markets with price information ear l ie r  than i s  
received b y  the domes tic de stinations and export ports . 
_ The second obj ective was to determine the pr ice 
re lationships between dai ly price change s in the c ash and 
nearby future s  markets . Ordinary least squar e s  was used 
to determine the re lationships between the dai ly price 
change s . 
Gene r a l ly ,  the hypothe s i s  that b= l could not be 
re j ected for the dome stic des tinations and export ports of 
the winter wheat and spr ing wheat markets . When b= l , the 
dai ly price change in the cash market is equa l to the 
dai ly price change of the nearby futures contract s .  The 
reasons f or the markets whose s lope coe f f ic ients did di f ­
fer s igni f ic ant ly f rom one were attributed to the Grain 
Embargo of  1 9 8 0 , the government PIK programs and protein 
premium pric ing . These f actors may have af fected supp ly 
and demand information at the var ious marke t s  dur ing 
var ious year s which caused the change in the c a s h  price to 
vary f rom the change in the nearby future s  price . 
The three South Dakota spr ing wheat markets 
responded to dai ly changes in the Minneapo l i s  futures 
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almo s t  immediate ly over the per i od s tudied . There was a 
decrease in the re lationships between the three South 
Dakota winter wheat markets dai ly price change s and the 
Kansas C i ty nearby futures price change . I t  was conc luded 
that the spr ing wheat market may be the dominant inf luence 
on the three South Dakota winter wheat mar ke ts .  
The third obj ective was to determine i f  the i r  had 
been a s igni f icant change from one market i ng year to the 
next in the relationship of the nearby future s price to 
the cash price . The Chow tes t  was used to determine i f  
the re was a s igni f icant change i n  the regr e s s i on equations 
coe f f ic ients f rom one marketing year to t he next . 
The Kans a s  City winter wheat market and the export 
por ts for both wheat markets were the only market s  outs ide 
South Dakota that had a s igni f icant di f fe rence in the 
price re lationship from one marketing year to the next . 
Fore ign inf luence on pric ing and inventory carry-over may 
have contributed to the change in the price r e l at ionship . 
The South Dakota spring wheat mar ke t s  price 
re lationships were found not s igni f icant ly di f ferent f rom 
one marketing year to the next . However , a s igni f icant 
decrease in the price re lat ionship of the South Dakota 
winter wheat markets and the nearby winter wheat futures 
was found . Thi s  decrease may be caused by the dec reased 
use of  the Kans a s  City futures for hedgi ng purposes . 
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I ns te ad , the s e  markets may be us ing the Minneapo l i s  spr ing 
wheat futur e s  to price their commodity . 
The fourth obj ective was to determine whether the 
bas i s  for the South Dakota wheat market s  had improved 
relative to the other cash wheat marke t s . The Wal le r ­
Duncan te s t  on means w a s  used t o  determine i f  any of  the 
marketing yea r s  or monthly May bas i s  means were 
s igni f icant ly d i f ferent f rom each other . 
The bas i s  patterns for the South Dakota spr ing 
wheat marke t s  were found to be very s imi l i ar to the 
des tination and export markets ' bas i s  patterns . The bas i s  
patterns f o r  the three South Dakota winter wheat markets 
seem to f o llow the bas is patterns of the spr ing wheat 
market more than the winte r wheat marke t . 
The results showed that the bas i s  was at i t s  
narrowe s t  p r i o r  to the de livery month f o r  both the spr ing 
and winter whea t  markets . The pricing of  both c la s s e s  of 
wheat at S ioux C i ty seemed to be inf luenced by both wheat 
markets . Finally , Portland ' s  annual bas i s  patterns for 
both spr ing and winter wheat markets were di f f e rent f rom 
the rest o f  the markets . I t  was ·conc luded that thi s  was 
caused by Por t land being in a separate spat i a l  market with 
separate information a f f ect ing its bas i s . 
Also , an analys is of var iance te s t  was used to 
ident ify whether marketing year , month , or day of the week 
had a s igni f ic ant ef fect on the bas i s . Marketing year and 
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month were found to have a s igni f icant e f fect on the 
bas i s . Day of  the week was not a s igni f ic ant variable in 
any of the mode l s . 
The f ina l ob j ective was to determine whether a 
cros s - hedge would be more e f fective in reduc i ng pr ice r i sk 
than tradit ional hedging . The traditional por t f o l io 
procedure and a revi sed portfolio procedure was was 
used to t e s t  thi s ob j ective . 
Evidence was found that produc e r s  of  winter wheat 
in the nor thern Great Plains may be able to c ro s s -hedge 
more e f fec tive ly on the Minneapo lis spring wheat contract 
as  compared to hedging on the Kansas C i ty winter wheat 
f utures contr ac t . Thi s was conc luded to be c aused by the 
s trong spat i a l  market of spring wheat inf luenc ing winter 
wheat r a i s ed on the northern Great Plains . 
Also tes ted was the ef fect of  the nar r owing and 
widening bas i s  on the optimal hedge ratios . The 
tradit iona l portfolio model used to e st imate hedge r atios , 
in previous s tudie s ,  doe s  not explici t ly t e s t  two maj or 
hypothe s i s . The f ir s t  hypothes i s  invo lves the recogni tion 
of  potent i a l ly s igni f icant ly t ime trends in the cash 
market dur i ng the narrowing and widening o f  the bas i s . 
The second hypothe s i s  invo lves the implic i t  a s sumption 
that hedge ratios are stable throughout the marketing 
year , independent of  the trends in the bas i s . The hedge 
1 2 7  
ratio indicates the amount of  the cash pos i t ion which 
should be hedged to minimi ze r i sk . An a l te rnati ve mode l , 
using intercept and s lope binary variables ,  was used to 
exp l i c i t ly test for the exis tence of trend var i ab le s  in 
the bas i s  and the s tabi l i ty of the hedge r atio . 
Results revealed the exi stence of  s ignf i c ant ly 
dif ferent t ime t rends in the cash market duri ng the 
nar rowing bas i s  period ver sus a widening bas i s  per iod . 
Also , hedge ratios were found to be more uns table the 
longer the hedge . Spring wheat hedge rat ios were found to 
be the mos t  uns table dur ing the bas i s  widening per iod . 
Impl icat ions of  Research 
The research in thi s the s i s  indicates that pric ing 
informat ion f lows e f f ic ient ly throughout the cash markets 
for both spring and winter wheat . Thi s  means that the 
South Dakota wheat markets are adj us t ing the i r  prices 
ins tantaneous ly to changing price s at the dome s t i c  
de s tination and export port leve l s . 
The spring wheat market has inc reased i t s  
inf luence o n  the northern Great P lains winter wheat mar ­
ket . Winter wheat producer and grain merchants in the 
northern Great P lains may be ab le to minimi z e  price r i sk 
be tter by us ing the spr ing wheat futures market . 
F i na l ly , previous research on minimi z ing r i sk did 
not test for the e f fects of a narrowing and widening bas i s  
o n  the opt imal hedge ratio . I t  was found that a narrowing 
12 8 
and widening bas i s  doe s  af fect the optima l hedge ratio . 
I n  minimi z i ng r i s k , producers and grain merchant s s hould 
take the bas i s  into cons ideration when hedging . 
Sugges t ions for Further Research 
South Dakota wheat market research is needed in 
three maj or areas . F i r s t , markets other than those owned 
by the South Dakota Wheat Grower s  should be tes ted for 
the i r  price relationships with des t ination and futures 
marke t s . A compari son of  the respons ive ne s s  of  the di f ­
ferent loc a l  markets could b e  made us ing thi s  analys i s . 
Another re search area would invo lve the 
application of the Path tes t  to a l l  s igni f ic ant bivar i ate 
relationships f r om the Granger c ausa l i ty te s t  resu lts . 
The Path tes t would provide a method for mea sur ing the 
amount of a relationship which is due to the c aus a l  ef f ec t  
and the part which i s  spur ious o r  irre levant . 
Fina l ly , a s imulation mode l wou ld be used to 
determine what e ffects the bas i s  narrowing or widening 
would have on the opt imal hedge ratios . After a 
s imulation s tudy , perhaps a better under s t anding of the 
e f fects of the bas i s  on the optima l hedge rat ios would be 
known . The use of  cros s -hedge s in this s imulat ion would 
de termine whether the northern Great P l a i n  winter wheat 
produce r  could minimi z e  r i sk more e f fective ly by hedging 
on the Minneapol i s  futures market . 
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APPENDIX A 
rable A . l :  Source and De scr iption of Wheat Price Data . 
Thi s  table shows t he source , market , descript ion , 
and t ime period of data c o l lected . All data was c o l lected 
dai ly . 
SOURCE 
USDA AG MARKETING 
SERVI CES , GRAIN & 
FOOD MARKET NEWS 
USDA AG MARKETING 
SERVI CE , GRAIN & 
FOOD MARKET NEWS 
USDA AG MARKETING 
SERVI CE , GRAIN & 
FOOD MARKET NEWS 
USDA AG MARKETING 
SERVI CE , GRAI N  & 
FOOD MARKET NEWS 
USDA AG MARKETING 
SERVI CES , S I OUX 
C I TY , IOWA 
USDA AG MARKETING 
SERVI CES , S I OUX 
C I TY , I OWA 
USDA AG MARKETING 
SERVI CE , KANSAS 
C I TY , MS 
COMMODITY SYSTEMS 
INC . BOCA RATON , 
FL 
COMMODITY SYSTEMS 
INC . BOCA RATON , 
FL 
COMMODI TY  SYSTEMS 
INC . BOCA RATON , 
FL 
COMMODITY SYSTEMS 




ABERDEEN , SD 
MARKET DESCRI PTI ON TIME PERIOD 
OMAHA CASH * l  HARD RED JULY 1 1 9 8 0 -
WINTER ( ORDINARY JUNE 3 0  1 9 8 5  
PROTEIN ) 
MINNEAPOLI S  * 1  D ARK  SPRING JULY 1 1 9 8 0 -
CASH ( 1 4 \  PROTEIN ) JUNE 3 0  1 9 8 5  
PORTLAND CASH * 1  HARD WINTER JULY 1 1 9 8 0 -
( 0RD . PROTEIN ) JUNE 3 0  1 9 8 5  
PORTLAND CASH * 1  DARK SPRING JULY 1 1 9 8 0 -
( 1 4 \  PROTEIN ) JUNE 3 0  1 9 8 5  
S I OUX CITY *1 HARD WINTER JULY 1 1 9 8 0 -
CASH ( ORO .  PROTEIN ) JUNE 3 0  1 9 8 5  
S I OUX CITY * 1  DARK SPRING JULY 1 1 9 8 0 -
CASH ( 1 4 \  PROTEIN ) JUNE 3 0  1 9 8 5  
GULF CASH * 1  HARD RED JULY 1 1 9 8 0 -
WINTER ( ORDINARY JUNE 3 0  1 9 8 5  
PROTEIN ) 
DULUTH CASH * 1  DARK S PRING JULY 1 1 9 8 0 -
( 1 4 %  PROTEI N ) JUNE 3 0  1 9 8 5 
KANSAS CITY *2 HARD RED JULY 1 1 9 8 0 -
CASH WINTER ( ORDINARY JUNE 3 0  1 9 8 5  
PROTEIN ) 
KANSAS CITY * 2  HARD RED JULY 1 1 9 8 0 -
BOARD OF TRADE WINTER JUNE 3 0  1 9 8 5  
ALL CONTRACTS 
MINEAPOL I S  * 1  DARK SPRING JULY 1 1 9 8 0 -
GRAI N  EXCHANGE ( 1 3 . 5 % PROTE IN ) JUNE 3 0  1 9 8 5  
ALL CONTRACTS 
ABERDEEN CASH * 1  HARD WINTER JULY 1 1 9 8 0 -
( 1 2 %  PROTEIN ) JUNE 3 0  1 9 8 5  
conti nued o n  f o l lowing page 
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rable A . 1 :  Source and Descript ion of Wheat Price Data 
( Cont inuation ) .  
SOURCE MARKET DESCRIPTI ON TI ME PERIOD 
SOUTH DAKOTA HURON CASH * 1 HARD WINTER JULY 1 1 9 8 0 -
�EAT GROWERS ( 1 2 \  PROTEIN ) JUNE 3 0  1 9 8 5  
ABERDEEN , SD 
SOUTH DAKOTA CHAMBERLAIN * 1  HARD WINTER JULY 1 1 9 8 0 -
WHEAT GROWERS ( 1 2 \  PROTEIN ) JUNE 3 0  1 9 8 5 
�ERDEEN , SD 
30UTH DAKOTA ABERDEEN CASH j 1  DARK SPRING JULY 1 1 9 8 0 -
VHEAT GROWERS ( 1 4 \  PROTEIN ) JUNE 3 0  1 9 8 5  
�ERDEEN , SD 
SOUTH DAKOTA HURON CASH * 1  DARK SPRING JULY 1 1 9 8 0 -
.-/HEAT GROWERS ( 1 4 \  PROTEIN ) JUNE 3 0  1 9 8 5  
ABERDEEN , SD 
SOUTH DAKOTA CHAMBERLAIN tf 1  DARK SPRING JULY 1 1 9 8 0 -
WHEAT GROWERS ( 1 4 \  PROTEIN ) JUNE 3 0  1 9 8 5  
ABERDEEN , SD 
